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EXECUTIVE SUMMARY

The objectives of this report are to present a summary of hydrometeorologic data
(rainfall, evaporation, stage and flow) available from the District Database (DBHYDRO)
for Martin County. and to develop a preferred data set after filling missing data and
checking for Quality Assurance (QA) and Quality Control (QC). The preferred data set
will be stored later as preferred keys in the District Database.

A set of procedures is presented for selecting and developing the preferred
database. The major issucs with the climatic data set arc temporal and spatial distribution.
Five rainfall stations out of 46 and two pan evaporation stations out of ninc are selected
from the database. Monthly and yearly rainfall statistics (mean, median, standard
deviation, maximum, and minimum values) for each station are reported as well as
monthly and yearly areal rainfall for the county (tabular and graphical formars).

Surface water data are presented for six major water control structure sites: $-308,
5-153, §5-135, 5-80, S-48, and 5-97. Historical daily data and corresponding monthly and
annual statistics arc prescnted. Based on these statistics, a few comments regarding the
performance of these structures related to their operating critcria arc also presented.
Taking into accounl the importance of the St Lucie Canal, C-44. and the complexity of
the system, a schematic plot for the hydrologic system is presented for better
understanding. Monthly rainfall data plotted against net flow (difference between
outflows and inflows) data show a poor relationship probably duc to major losses
occurring along the C-44 canal.
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1. INTRODUCTION

Martin County (Figure 1} is located in between Lake Okcechobee and the Atlantic
Ocean on the west and east, and 5t. Lucte and Palm Beach counties on the notth and
south.

Seven major drainage basins are within Martin County: C-23, C-59, 5-153, 5-135,
(C-44 (the Cs are named afler the drainage canals, and the Ss after the control structures),
the Tidal SL Lucie River, and the North Fork 51, Lucie River Basins. The other sub-
basins within the county are: Palmar, Middle Coastal, South Coastal. Intracoastal,
Loxahatchee River, Basin 2, Basin 4, Basin 5. Basin 6, Basin 8, Lake Okeechobeg, and
Jonmathan Dickinson.

Almost 50 percent of these major drainage basin arcas are in Martin County (400
square miles). The rest belongs to St Lucie County (273 square miles) and Okcechobee
County (182 square miles). Tab's 1 summarizes the different major drainage basin arcas
within the different counties,

In addition to flood protection, the canals in these basins have other functions
such as water supply during periods of low flow, maintaining adequate groundwater tablc
elevation to prevent saltwater intrusion into local groundwater, and navigation from Lake
Okecchobee to the Intracoastal Waterway. C-44 canal, among the first constructed
drainage District works during the early 1900 (1916-1928), drains most of the Central
Martin County (189.8 square miles). Water supply for the County is from local rainfall,
Lake Okeechobee, and from pumping of groundwater from both the Surficial and the
Floridan Aquifer Systems.

Six major structures are located in the County area: §-48, 5-80, §5-97, 5-135, S5-
153, and §-308. A description of thesc structures is given tn Table 2. The U.S. Army
Corps of Engineers operates and maintains project works on the St. Lucie Canal, locks
and major spillways, while the South Florida Water Management District operates the
remaining structures in accordance with regulations prescribed by the Corps.

This report presents a summary of the hydrometeorologic data set (rainfall,
evaporation, stage and flow) available from the District database (DBHYDRO) for
Martin County, and subsequently, a preferred data set will be developed after filling
missing data and checking for Quality Assurance (QA) and Quality Control (QC). The
preferred data set will be stored later on as preferred key in the District database.

Monthly and yearly rainfall statistics (mean, median, standard deviation,
maximum, and minimum values) for each station are reported as well as monthly and
yearly areal rainfall for the county (tabular and graphical formats). The same statistics are
reported for the whole dala set.
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Table 1. Major drainage basins in Martin County

Martin St. Lucie | Okeechobee | Indian Total
Basin County County County River
(mi’) (mi’) (mi?) County | (mi’)
(mi’)
C-23 71 82.7 14 0 167.7
C-44 189.8 0 o | 0 189.8
C-59 18.7 9.4 1598 | 0 (87.9
$-135 20 0 83 0 28.3
5-133 19.9 0 0 ) 0 19.9
Tidal St. Lucie 69.8 0 0 0 69.8
North Fork of the St. 10.9 180.7 0 0 191.6
Lucie River Basin
Total (mi’) 400.1 272.8 182.1 0 855
Table 2: Description of major structures in Martin County
Control Type Location Specifications
structures ) (basin}
5-48 Fixed crest | Outlet of Maintains stage greater than Rft. in the lower
weir C-23 rcach when flow in the canal is adeguate
5-80 Gated Tidal St | When 5-308 closed, optimum stage: 15.0 ft. =
spillway, | Lucie HW = 14.0 fi.
navigation
lock
5-97 Gated C-23 When flow is adequale, headwater stage
spillway maintained between 20.5 and 22.2 ft. during
wet season, and 22.2 and 23.2 ft. during dry
season
5-135 Gated S-135 Purnping mitiated when HW stage rises to 14
spillway, ft. and terminated when HW stage 1s less than
navigation 13,5 ft. When stage below 13 ft and HW
lock, pump greater than 13 ft. spillway can discharge to
station Lake Okcechobec by gravity
S-153 Gated 5-153 Optimum stage is 18.8 ft.; 19.1z HW = 8.6 ft.
spillway
5-308 Gated C-44, outlet { Optimum stage: Lake Okeechobee regulation
spillway, for Lake | schedule
navigation | Okeechobee
lock




CLIMATIC DATA
2.1 EXISTING DATA
L Raindull

There ave 16 ramball <itions Tocated at 36 sites in Martin Connty (Igure
2). However, these sites are oot yaiformly distribuied throwghom the County and
maeat of them wre concentrated i C-b basing along the C 44 canal. The oldest
station 1 INDYTANG, o National Ohweeame ad Atmospheric Administration
(NOAA) sue with data stacting i (929 bat with a0 large sap of missing data
between 1954 and 1962, Table 3 wives the list of the raintad] stattons with location
and years of datae Dara availability for cach ranfall station is slso summarized in
Frgure 3. Only seven rainfall stations have records for mores than 20 years. The
majority Lalls in the cotegory of less than ten years ol datn, Fieure 4 gives a
representation of daily ramfull data avalabildity for the whole set of rualall
stationg belove QA/QC. T s obvieos, from Figure 4. that daily raintall dita are
nol avallabie at the same time for the whole set of stations. The maximum number
of concurrent stations is 20 Tor the perod TOR2 and 1986, which is relatively shor
and witle some gups ol missing data,

212 Bvaporauon

Fhere are mine cvaporation sites i Martin County, Datu avalability ranges
from two o [leen years. A sumimary of this information 15 aiven in Table 4.
Along with ramfall stations, temporal and space distribution of  evaporation
SLalons are mdapor Issues, as it can be seen in Fieures 5 and 6. The maximum
number of datly miormation available is for six evaporation sites, during the short
paeriod of TOR3- 1984,

213 (hher Climatie 1t
A few other chmatie data are also available in thie County, such as solar

radiztion, o temperature and water wmperature, These chmatic data are not part
of this report,

i
-3

METHODOLOGY

2200 Sration and Site Selecnion
The lrst step s 1o select among the different climatic sinions the best set

of data requared foe further analysis, The selection procedure is presented as
Follows:
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Table 4. Evaparation stations in Mactin County (9 stations
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HOBE RO I T D | 19| AT RO ] TR T :
cavei e TR ] ess]O s iR a7 TR T o] s onad :
CatiRlE b v WM | ] e AL R LA DI L e Fanen| REETT

Vil WA |l DO ALRING CITRUS Gty T T e R e

FAV WD [ 1sA] TR COUNTY WATER PLANT ez TR }
"oy (roundied) vl vl awenlabile T tnly inonthly dala dare avdiliabis o

Ao Statons are grouped based on their proximily (same site, closce
distanee). Lighteen groups are determined.

o Stations with long pertod of record are considered within cach proup.

oo Al stations with fess than ten vears of effective record (o days with
dara) are disregarded inside the groups for QAZQC, bat will be used
tor completing missing data {or selected ranmtull stations,

d. AN stattons with more thap ten percent of missing data i the seres are
disreparded. Missing mformation includes N (not processed), X
(unknown vilue), A (accunutlated) and M (truly mis<ing) taes in the
database. As in (o), these data are used in Gilling missing saps in
selected raintall stations.

¢ Phe new list of raintall stations 15 considered for QA/OC.

Using this proceduore, five rainfall stations have been selected out ol A6 and
listed i Table 5. For 580 and S5-308 sites, two (2) pairs ol stalions lociied in the
sume site, have been used o order o complete the long serics of historical data
(5-80: DBKEYs 16618 and 06237 5 308 DBKLEYs 165358 and 06230%. For the
five LISDIA sttions located in Monreve Ranch (MONREV2, MONRIV,
MONREVA, MONREVS, MONRLVO)Y only one (MONREVSY has heen
considered trom the group.

H—
[

2 OAOC

For caumulative datly ramlalf values

This 15 a comunen case ur the database (DBRTIYPROY for manual recorders,
where datly values are sometimes cimnlated during weekend and holidays, and
then recorded only on Maonday or the next business duy. Therelore the cumudated
value may very often gooover o three-day pertod. "The case s tageed 1o
DY DRO as an A {Tor cumulutedy preceded by Xoags (unknown values).
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A two-step approach is performed:

a. lorizontal distances between rainfall stations are used (under the assumption
that there is not much concern about the station elevation: which is. indeed.
the case for the South Florida area, where the topography s flat).

b. The cumulative daily rainfall values are distributed in proportion to that of the
ncarcst station, which involves an iterative process whenever the nearest
station also has cumulative value. The relationship between the two gages can
be expressed as (Downey, 1999):

Palt) = [PA@/Pg©} * Pgll). (1)
wherg:

P.(D) = ¢stimated rainfall for station A on day {. inches

P.© = cumulative rainfall for station A, inches

Pait) = ohserved rainfall for station B on day t, inches

Pr© = cumulative rainfall for station B, inches

Whenever the cumulative daily rainfall values can not be distributed over the
period (no data available for nearby station), and the gap falls between two consecutive
months, the specific months will not be included in swatistical analysis (monthly and
yearly).

For missing daily ramnfall values

It also involves a two-step procedure where horizontal distances are used to assign
rainfall value from the nearest station with value (zerc or non-zero) to the missing daily
value station. If the nearest station has a missing value, it is necessary to proceed with the
value for the next nearest station. An M tag will be reassigned to the missing daily
rainfall value if there is no close station with data for the day.

For monthly rainfall values

The procedure involved is to: (i) establish regression relationships for monthly
total rainfall values between pairs of stations: (ii) check monthly rainfall totals (derived
from the sum of daily rainfall totals) against the estimated total monthly rainfall derived
from regression equations. If they ditter significantly, then an adjustment to the estimated
daily values is necessary.

These three procedures described above for cumulative daily rainfall values, daily
rainfall values, and monthly raintall values, will be used jointly and iteratively when
doing QA/QC. Repression relationship for pairs of stations located nearby (group of
stations) will be done. Pairs of monthly data point with missing values should be
disregarded. The estimated monthly value from the regression relationship will be used

-11-



Jointly with procedares discussed ghove Tor estimatmg missing dutly values. The (ull
procedure discassed abave Bs shown in the Tow charc of Fieure 7.

Tl procedure mvalyved 5 1o

i Lot maxnoum daily pan cvaporation values, based on location, month,
maximum extra-terrestial radiation (water equivalent values are (0,36, 0,43,
(.52, 0590162, 0.64, 0.63, (.60, .54, 0,46, (138, (.34 inches/day Tor January
o Becember), and on the Laet that approximitely S8 percent of’ the solar
radution s not reflected nto universal space (Crray, 120 19700, Therefore
maxume estimated duily pan evaporaton s 0.37 inchios.

bo Latimate dady missimg records using hoear interpeliion,
2,23 Rstmating Arcal Rainfall

The ohjective for estimating areal rainfall is o provide o data summary lor the
historical raintall average over the study arca. This average can be computed in two
ways: (1) from o weighted average using the ‘Phicssen polycon method, whenever digiat
houndiry for 1he arca is available, or (i) simply from an arithimetic average of the data.

since there are years for given stulions without dutu, the Thiessen polygon
method will require ditferent weight for cach subsequent Tayvout of the rainfall stations.
and therefore will not be used, being cumbersome, Arithmctic average will be used in this
TepOTL.

2.3 SUMMARY OF CILIMATIC DATA
231 Rl

For the sclected monitoring sites in Figure 8, horizontal distances are given i
Table 6. and monthly regression relationships are summarized in Table 7 for six pairs of
data with confficients of deteremnaiion ol 0,7 or higher.

Mistorical daily rainfall data and associated monthly tabular statistics (c.e. mean,
maximum, minimuin, median, and standard deviation) are presented in Appendices A and
B. The graptucal statistics are also presented in Figures 90 10, 11 12, and 13, Monthly
means lor the selected data set varies within the County fronm 283 inches in the western
side (5-308), 1o L7 mehes in the castern side (STUARTS. The maximuom daily ruinfall
(16,05 mehes) was recorded in Stuart on October 18, 1995,

12
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Figure 7. Flow chart lor estimating missing daily rainfall values
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Table 6. Distances between selected ramnfall stations (miles) in Martin County

Site §-80 [ S-135 | MAYFLOI2 | MONREVS | §.308
STUARTI 7 27 6 2 27
S-80 23 ¥ 5 22
§-135 13 22 8
MAYFLOI2 9 L1
MONREVS " 20

- f ' . ¥ . '
I'able 7. Regression relationships between selected'” rainfall stadons (monthly values)

within Martin County

ol

Site X Site Y Equation R” Period Distances

i (months)** | (miles)
S-80 STUARTI Y=0823{X+10785 | 0.72 | 99 7
MONREVS | 5-80 Y =09174X +0.3729 | 0.84 175 3

| MONREVS | STUARTI Y=08395X+08232 | 0.73 | 175 12
INDIAN3 MONREVS | Y =0.9768X + 0.3385 | 0.84 66 10
MONREVS | 5-135 Y =0.7636X + 0.5851 | 0.73 78 14
MAYFLOS> | MAYFLOI12 | Y =0.9766X + (0.0666 | 0.98 78 1

*: only R” greater than 0.7 have been considered
**: length of period for analysis
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Figure 9. Statistics for monthly rainfall at station STUART1_R (Period: 01/01/36-
11/30/98)
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13. Statistics for monthly rainfall at station S308_R (Period: 04/01/40-03/31/99)
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Historcul annual arcal ramfall taboalied i Appendix B 05 eraphically
suntmarized i Figore [ The assoctnted statisties are presented i Preure 15, The
annual wread rwnlall runges between 350 inches (19%1) and 789 inches {1994,
averaging 528 mehes Tor the G3-vear period of record (1936-1998). Long drough
pertod can be depieted from Frgore 140 The mean monthly areal rainfal] s 24,39
nches. Maximum ad mimmnan monthly average arcal rainfalls we 6.71 ches
(June) and 2040 inches (December) respectively, The wet and dry seasons are
clearty depicted from Figure 150 June and October mark  respectivety  the
beatmimg and the cnd of the wet season. The wet scason (32,8 inches, from June
10 October) accounts for 62 percent of the whole year precipitation {3258 inches).

232 Livaporation

Twao sites oul ol nine have been selected for pan evaporation data:
MONREV2 an USPA site (DBREY 06353), and 5-308 1 NOAA sie (1IBKEY
063763, The periods of record Tor these two sites are relatively short: 15 years for
MONREVZ (1939-1973), and 14 years (seven years of monthly data and seven
vears of daily data) for 8308 (1941-1954). Historical daily evaporation data and
monthly statistics are summartzed in Appendices O and 1D The statisties are
graphically presented n Figures 16 and 7. The mean maxima are reached diuring
the month of May tor these sites and are 0.43 inches (MONRLEV2) and 084
mches (5 308), The mean monthly mimima oceuered 1 December for both sites,
with 2.75 imches for MONREV2 and 2.97 inches for S-308. The vear monthly
averages are 482 inches and .61 inches for MONRIEV 2 and 5-308 respectively,
Around 70 percent of evaporation oceurs during  the period of March o
Septeinher
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3.

SURFACE WATER DATA

31 EXISTING DATA
3.1.1 Flow

There are 38 flow-monitoring stations in Martin County located at 15
sites. Table 8 gives a set of information pertaining to these stations. The period of
record varies from one to 68 years. For 8-308, the record has been extended by
regression since the structure did not exist prior to 1978 (Fan, 1983). Most of
these stations arc located on the major structures (5-135, 5-308, 5-48, 5-97, 5-
1533, and 5-80); the rest are located in creeks, river and ditches. Figure 18 gives
the location of the flow sites in Martin County.

Due to the Mat wpography of the South Florida area, it is common to
observe two-way gravity flow through some structures and canals. Positive flow
usually characterizes the flow direction for the purpose the structure was
designed. For cxample: (i} 5-135 was designed to remove excess impounded
water from the tributary drainage arca; therefore, flow is positive to Lake
Okeechobee when pumping is initiated, and negative for gravity discharge from
the Lake to the adjacent canal (negative flows are not frequent); (ii} S-308
together with 5-80 control the discharge of Lake Okeechobee to tidewater through
the 5t. Lucie Canal, C-44, and therefore flow is positive when water is released
from the Lake, and negative whenever water from C-44 is a backflow to the Lake.

The operating criteria should also be a guide in understanding flow
direction and characteristics. The following is a summary of the operating criteria

tor the major structures in the County.

Structure 5-308;

e The lock position depends upon the Lake Okeechobee stage reading;
the lock is fully open when the Lake stage is lower than 14.5 feet, and
open from 6 AM to 10 PM when the stage is higher than 14.5 feet.

+ The spillway operating criteria depends on the Lake regulatory
schedule and the tailwater located on C-44 canal, There is full release
when the Lake schedule is higher than one foot, while moderate
release happens when the Lake scheww.e is lower or equal to one foot,
For all other times, the tailwater is maintained to 14.5 feet as waler is
available.

Structure 5-135:

* TPumping is initiated only when the headwater 15 between 13.5 and
14.0 feet. However, when heavy rainfall is predicted w0 raise the

21-



LL

0 EL T SR H HATE 0 BN E A 2i6]
FEN 1T IR NG AT TS
L R P L S T T -
ARG INER
R 1 S LT 1S RS Tl
N ERTEIRRIRE ]
FEREEIEAREE 0
1]
LS RGNy AN
(&)
B 1 H T
T ROE 4
EE TN DN AR
N ROR T LT T
CIES A s RO e 5
TG 3N RO LI
S04
T
T
2o "
NG 4% 21 d Lo
T HO e deRE T T BT I
SN0 AEO B A0 S I
v TIes s01S
~
T G ot D %0
07 )
SO °
ETeN)
‘
Ll LEGd]:
£ ROTI eV IS T 5] .
PRI UL
SRR

0 HE AW
O 5 T
] e Y

Hndul m_muw__,:.
_T{_u_T_ r _m_ﬁw”_J 10 0y
~ _L..ﬁL..N_ 0 ML L




272000

ET00)

27000

265000

g

268000

267000

286000

286000
804000 803500 803000 802500 802000 301500 8121000 BOOSIH

Longitude

Figure 18. Location of flow sites in Martin County
headwater above 14 feet, pumping is initiated to maintain stage at 13
feet until the end of the storm.

e Gravity discharge through the spillway happens when the Lake stage
(tailwater) is below elevation 13 feet,

*  When the Lake stage is greater than 14.0 feet, the lock 15 operated as
needed between 5:30 AM and 8:00 PM.

Structure 5-153:

*  Whenever the tailwaler stage (C-44 side) rises within 0.2 {eget of the
headwater stage, the gates are automatically closed in order to prevent
backflow through the structure.

¢+ Upstream water control stages are maintained in the L-65 borrow canal
1o an optimum headwater elevation of 18.8 feel (stalonary position).
Gates will close when headwater falls to 18.6 leet, and will open when
the headwater will nise to 19.1 feet.



Structure 5-80)

*

When 8-308 15 closed. 5 S0hmuintains o headwater stige between 144
leet and 5.0 1eet, s possible.

Syt 5-4 e

When flow 1= adequote, headwiter stage s maintined between 20,3
and 22.2 Teet tlow rmge conditions) during the wet season (June o
October), and between 222 and 232 feet (high ranee conditions)
durmg the dey scason (November to May),

Daring low range conditions, gafes begin o open when headwater
clevation rises o 2222 feet and bepin 1o close when  headwater
clevatoa fulls 1o 2005 Teel. '

During hieh range conditions, gates begin w open when headwater
clevation rises (o 232 feet and begin 1o close when headwater
clevation fafls 10 22.2 Tee,

Struchire 5-4n:

3

When flow is adequate, headwater stage is maintained areater than 8
feet in the lower reach ol €223 o prevent sultwater intrusion to local
ervundwater.

2 Stage

There are O stage-monitoring stations in Martin County located at 40
stles. Tahle 9 gives g listing of these stutions with all inforiation pertaining to

these sites,
a fayout of

Most of these stations have fess than en years of data, Figure 19 gives
the water Jevel collection sites.

3.2 MLETHHODOLOGY

A Stanon and She Selection

Only the Qow and stage stations Tocated in the major water structures are
constdered. In this manner, six sites wie selected Tor further analysis: §-30%8, §
153, 513505 80, 8 48, and 5-97. For cach selected site, o data sel is boilt based
on all existing flow and stage information. The loneest Howe series within the site
citar set (ow and staee) are selected Tor QA/QC,
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322 QAIOC

A prelimmary exanunation ol the time scrics 1s done through eraphical
plotting. Gaps. overtaps, and relationships are depicted. ‘The missing daily data
fromy the selected Tong time sertes are fifled vsing the folowing procednres, s
presented mthe flow chart in Figore 20

ao Missing daly data i the seiected long time series data are filled with duily
data tron other DRBKEY < at 1he site. Most of the tioye, the differenee 15 in the
type ol recorders.

b, Estimate of dwily data is also made from Tincar regression relationship after
downstream and upstrearm flow siles relationship has been established,
sunuarics ol regression relationships for flow sites and stages are given in
Tubles [ and 11,

¢ When (he missing oap s short (less than three daysy, linear interpolation iy
wsed,

do Por all other missing daily dita not within these three cases, im Mo (ag s
reassigned o the dinta,
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Figure 20. Flow chart for estimating missing daily flow values
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Historical daly How data are presented m Appendix L, while monthly and
annual ow statistics are in Appendix oA summary of the computed values from
Appendices Loand s given i Table 12, Menthly statistics for the mean daily
valies are also presented io Figures 21 10 27.

Taking into account the tmportance of the St Lucie Canal, C-44, and the
complexity of the systemn, a schanatic plot for the hydrologic system is presented
in Bigiee 28 for better understanding. As it can be seen in Figure 28, release and
backilow from and (o Lake Okeechobee at 8 308 have been considered as mflow
acd outllow Tor C-310 From the mean monthly rainlll inflow and outlow ag C
44 shown m Frgure 29, the following can be observed:
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Table 12: Flow data summary
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Figure 21. Monthly statistics for mean daily Lake Okeechobec backflow through 5-308
(Period: 01/01/63-03/31/99)

31-

Site Mean daily Maximum mean daily | Minimum mean daily !

o (cfs) (cfs) {cfs)

S153 46 3R] 0

5308* 139 3.370 0

S308** 371 8,150 0

5135_P 24 419 0 -

597 189 1,799 0

548 213 - 992 0

S80 748 9.3 1‘5“ )

Standard Devighan
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¢ COuttlenvs are abaut twree the ilows The difference s doe 1o major raindall
contribugon over the basin during the whole vear,

»  Muajor outflow contrihation s Trom S-80. Backllow 1o Lake Okeechobee
represcnts about 15 pereent of the ot ontflow,

o daflow contribution from L-03 via 5-153 15 relatively not significant compared
o releuse from Lake Okecechobee through 5-3980 I represcunts only ten
percent b the total nllow.

Baity rainfadl and net flow (OudTow - Inflow) we plotied in Fieure 30. The
relationship between the monthly wotal ramfall and monthly wotal net flow 1s also
ploted e Figuwre 3E Positve net flow denotes greater outllow, ineaning major
runlall contribution 1o C-44 canaly while negative et flow denotes greater
inflow, meaning major losses (evaporation, infiltration} and diversions along the
Ced4d canal. I the Dirst case, net Mlow s mostly related o rainfall; while in the
second case net How 1s related to hoth rainfall and losses. This can explain the
poor relationship between these two vartables as plotted in Fisure 31, A simibar
regresston cquation (Y = (3016X - 0.036) with a higher coefficient of
determimation (0.72) was given in 1987 for Martin County (Neaton, 1987). The
positive slope (0,30) was considered typical for the region. The double mass curve
plotced for cumuolative ramfull and cumulative net flow in C 44 for the pertod
1903- 1988 (Tapure 32) shows that the net How discharpe relationship s relatively
constant throngh the years. The regression coefficient is 0.99 and the relationship
15 gIven as:

Cumulated Net flow = (Cumulated raintull x 0.2261) + 01427 (2)

332 Stage

Historcal dinly stage data are summarized in Appendix G, while monthly
and annual siasties are summarized i Appendix HL Summary ol the tabulated
data in Appendices Gand H is given in Table 13, Monthly statistics for the mean
stuge data are alsa given i graphical Tormat m Figures 33 10 42, The following is
a few comments relied to the sape data

+  [Por 5 153 we denote o good control of the upstream stazes (headwater)
located mtwe L65 Borrow Canal as designed. The mean monthly (19.08 feet)
Lalls within the stage levels miterval of 18.6-19.1 feet tor gules elosing and
opentig. Optimun operiation with o headwater elevition of FE8 fect is not
passible.
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Table 130 Stage data summary

Site

Mean monthly

(ft)
5133 H 140K
BEE Lo
S304_H 13,68
S04 T L3R5
S80011 13.54
597 11 21.05
Sa7 1 8.3
sas <15
5135 1 13.27
":]h_l |l4.(;lﬁ

Maximum monthly mean Minimum monthly mean
{r ift)
125 1883
1130 I ()4[ ]
18.29 10,11
17T 1. Hd
14,36 10.40
e 1('::.55“ H
101,034 TR
Il(];.i;‘. B
15.7K 037
18.25 10,172
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Figure 33, Monthly statistics for mean daily headwater stage at 5-153 (Period: 01/01/83-
03/31/99)
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tar 51530 backtlow Trom C-110 e F-05 los been tlly controlled during the
pertod ol record, The elosest the tdlwater (located in St Lucie Canal) rose
wits  LOT leet (03724/98) widlun the headwater. which 15 beyond  the
cperational lmit of 0.2 feet,

For S5 97, with oo mean monthly of 2105 (cet for the Teadwiner stage. the
structure s been moestly operisted 1 ow rimge conditions durimg the period

ol pecord,

For S-48. maintaming headwater stage greater than 8 feet o the lower reach of
C-23 hars been achieved dJuring the peniod of record as dictated by operating
criteria in order to provent saltwater intrusion.

For 5-135. with w mean mouthly of T4.67 teet For the milwater stage, sravity

discharge throwgh the spillway does not happen mest of the time, only o few
duys durmg the year.
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4, SUMMARY

This report presented a summary of hydromeleorologic data such as: rainfall,
evaporation, stage and flow data for Martin County. A methodology has been
presented in order to fill missing data in the District database. The resulted data has
been presented in graphical (daily historical, monthly statistics) and tabular formats
for a better understanding of the results.

There are many rainfall stations located in Martin County. However., most of them
arc inactive, only seven have records for more than 20 years and are not equally
distributed in the County. Wet and dry seasons have been depicted; June and October
mark respectively the beginning and the end of the wet season. The wet season (32.8
inches, from June to Octeh ) accounted for 62 percent of the whole year
precipitation (52.8 inches). Long drought periods have been also depicted during the
seventy-year pertod of record (1929-1998), The driest year was 1981 with 350
mnches, while 1994 was the wettest year for the County with 78.9 inches.

Two sites have been selected out of nine for pan evaporation data. The periods of
record were relatively short (14 to 15 years). Around 70 percent of evaporation
occurred during the period of March to September, with mean maxima reached
during the month of May and varying frorm 6.43 1o 6.84 inches.

Flow and stage data have been presented for the major structures located in the
County. A schematic plot for the hydrologic system has been presented for the St.
Lucic Canal, C44, for better undersianding. Negative flows have been verified with
both stage and flow data. Net flow (Outflow - Inflow) has been plotted against
rainfall and poor relationship has been found duc to important losses (evaporation,
infiltration, and diversions) in the canal.

In terms of operation of the system, it is observed that a good control at the
headwater in 5-153 of the upstream stages in the L-65 Borrow Canal was maintained
as designed; however, the optimum operation headwater elevation of 18.8 feet was
not possible. At the tailwater of §-153 located in St. Lucie Canal, C-44, backflow
from C-44 to L-65 has been fully controlled during the period of record (G1/01/83-
03/31/99). Headwater stage at 5-97 has been mostly operated in low range conditions
during the period of record (Q3/01/86-03/31/99), Maintaining headwater stage at §-48
greatcr than 8 feet in the lower reach of C-23 has been achieved during the period of
record (05/01/94-03/31/99) as dictated by ¢~-rwing criteria in order to prevent
saltwater intrusion. Gravity discharge through the spillway of 5-135 occasionally
happened during a few days of the year.
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APPENDIX A

Historical Daily Rainfall Data
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Figure A2. Daily historical rainfall at station S80_R
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APPENDIX B

Maonthly and Annual Raintall Statistics



Table B 1. Monthly and annual rainfall (inches) at station STUARTI_R

Maonth Year
Year {Jan_ Febh  Mar Apr May Jun Jul Aug Sep Oct  Nov  Dec Total

1936 LB7 458 415 212 360 7.26 548 423 639 BT AT7H 450 | 3472
1937 Led  LRE 563 827 294 48R 397 299 942 [BEBD 592 .06} 67.4d4
1938 OO0 132 038 008 ted 764 3nd 061 606 1114 303 206 ] 4150
1934 034 017 133 A06 899 4A0 494 1206 709 1104 089 167 | 5828
1944 220 3480 685 120 2500 559 340 756 1640 330 005 6.34 54.98
1941 627 347 250 638 487 972 856 166 451 471 344 170 ] 6479
1942 241 332 550 183 o6M3 1182 104 467 942 5356 078 323 | M4
1943 049 067 434 190 705 336 K93 366 790 240 3125 (80| 4697
1944 231 025 053 208 269 408 980 407 517 1011 850 (.88 | 45.08
1943 - 200 002 070 - 605 83 -« {284 733 277 212 b

1946 o4 145 173 000 9 6351 BA1 542 418 207 586 184 | 4950
1947 129 244 302 662 313 903 9.0l 473 1724 11853 344 127 1317
1944 330 083 LET 486 338 329 500 433 1486 412 L1613 | 48359
1944 - L87 042 045 407 940 456 n - 584 L0 867 b

1950 049 097 370 - 308 336 452 674 TI0 BIF L9 058 b

1951 053 200 028 363 304 373 3520 3.27 497 1057 236 123 | 4796
1952 129 662 404 P51 230 2486 - 639 510 1736 .58 0.62 b

1933 1.97 280 431 392 19 866 1077 6.6} 143531 - 214 500 b

1954 033 3301 437 4001 677 1038 780 &88 1227 675 420 1.01 70.08
1955 249 193 229 525 351 96l 308 406 218 509 07 386 | 4332
1936 217 260 L3 275 517 260 655 443 512 566 063 L85 | 40.68
1957 177402 343 577 578 496 R4 797 614 R0 153 367 | 6196
1938 HEaG 069 358 262 835 304 434 330 304 919 230 552 | 606l
1959 14 055 865 630 435 1146 686 942 1324 |18 6064 331 B7.74
1960 023 4538 174 347 173 771 1153 460 (845 212 168  LOG | 6090
1961 446 076 498 163 [1.01 433 [.13 632 239 480 L8 014 | 4376
1962 139 077 353 256 144 RIR 1312 1191 618 089 142 020 | 51.59
1963 0u0 4.5 154 082 273 610 217 251 1005 1036 280 1006] 34603
1964 225 395 137 284 385 440 A58 1511 518 LI8l1 238 251 62.23
1965 Dol 428 227 LIO 065 713 704 262 536 647 16l 077 4057
1966 636 386 337 4102 3469 1548 370 566 BIL 691 120 127 6373
1967 o9 186 2356 001 (R33 980 766 799 495 9325 284 |11 49.65
1963 052 222 093 L78 838 1372 B2Y 615 657 639 2165 012 3772
1969 202 128 352 L7 742 331 345 BS54 679 682 241 3451 5188
1970 494 436 1812 000 530 7.5% 240 130 %12 937 040 028 62539
1971 046 233 LG8 198 675 414 701 287 844 543 421 4721 5002
1972 167 L85 368 645 737 1L12 LL14 330 36 249 461 263 39.91
1973 4.5t 603 2,07 .89 430 792 550 694 682 687 091 148 54.30
1974 187 080 140 130 347 823 1244 506 3359 440 322 204 | 4790
1975 006 153 139 L4656 882 748 455 1LY7 604 304 050 L3I0 | 3884
1976 046 263 .03 257 917 /68 315 - T 653 282 408 594 4898
1977 352 068 0459 021 337 350 349 396 1240 699 365 446 | 4888
1978 3100 249 228 261 449 392 a4 347 322 4323 308 723 | 4643
1974 703 066 105 4.08 638 384 307 536 - L7000 542 195 b

1980 342 330 141 142 501 517 -- 326 4710 247 420 030 -

1981 067 1B2 065 071 420 LE9 272 B72 10.86 339 193 045 35.02
1982 081 728 1300 356 1350 9.07 874 517 663 241 1271 235 85.24
1983 383 1347 572 285 232 679 6.8y - 673 1269 220 549 **
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Tubie HI.. Continined

Month Year
Year Jan  Febh Mae Ape May Jun Jul Aug  Sep o Oel N Free Fodal
osd | ms 577 POT 100G 8 S0 439 o 163 1100 042 K
14905 IS0 0l 500 5494 0067 A5 1EYY a3 1255 Tgs o 244 RRh RN
[4381 R I T L B 0 BT P T Y N e 1V R I A U BN S & S AW B itk ol
45/ PRPLY e R T N £ U0) DN 10 R VO TS A O T 4 S 1 O TV R 1.6a (.40 RN
[ 3% 2000 9 D TR AN L2 98 0T LAs R RIS PLAA 137
(DR P70 032 4y 3HY L3 My 7400 add B3 70)d ol il AT kG
[u() Jes R Dt Qe 377 0wy 1022 KAs 1s01 3 AR | 0AHG Anuh4
199} ST TR N R G AL B 1 Y A O S A s TR A [ 73492
R PTS 0 2700 e 28 20014 16s0 35 182 6000 o 1071 10.R3 TRk
113 iV 227 Gura 3000 oddw S0 277 420 [0AD [TY5 96 4 K330
[ E] SAL O OEL dED R LT A2 BS60 [1AE TARE 93h 1007 837 9y
1494 0 T4 T O ¥ RS £ R U A C B T A 0 T P03 L B S Ve | o
141y (N T €70 T S N % S €T S U W T I S0 DL Y (YL ) R SRV B 164 O B A1) Ke
Loy 18 -- -- - - [T B % O 1K1 e
JO4% ST A4 J06 530 Ek 605 M3 9T 18 T An -- o
slatistic Jun  Felh  Alar Apr NMay  Juan Jol Aug Sep Oel Nov o e POWRE
Muan Aod o TEA KO 2000 300 0710 634 L1l Ry 703 302 204 57.002
St [dev 2370 2400 32W 0 ZO3 2007 W THA S 3A0 390 457 M| a7 1314
Minimiun LOP LR 0 I R O U 01 O R A (TN O X ) R TS SR 20 1 B 20 S O N 8.2
Modinm 20202220 343 260 455 6000 6l 5300 6,79 6o 1) | .55 51R3
Muxlmum L4 LA TR 12 BT 1350 16RO 1312 152] (845 2348 1271 0006 9003

#oindicates period of recards fon stanon il exeludes paetial vear resulis

9l

Cringhwates pantial e

- cinedicates no data available or Tarse paps of nussmy data




Table B2, Monthly and annual rainfall (inches) at station S80_R

Month Year
Year Jan  Feb  Mar Apr May Jun Jul Aug  Sep  Oct  Nov  lkec ‘Total
1940 - - -- 096 373 626 512 o666 1350 4402 0,13 458 ik
1941 6.1 449 281 705 322 (582 K25 38R 791 3790 204 (0686 68.33
[942 136 322 170 300 320 1153 209 2910 1216 270 158 315 3260
1943 .75 1.0 605 346 599 W73 461 243 906 2095 478 018 45,93
1944 Ok4 0.2 0492 481 -- - -- 449 453 1AW 06 002 i
1945 w4894 000 254 047 - 447 - R I - 1,21 ok
1946 1.3 081 La9 017 1219 490 1036 6.63 - 103 7.80 364 *F
1947 050 275 1098 §.25 -- -- 11.RG 5395 2267 1179 074 087 bk
19438 303 017 LE9 447 470 331 332 594 1550 271 049 067 46,15
1949 047 095 022 107 520 889 440 1298 676 342 092 704 5232
1950 .24 055 331 276 578 381 322 721 758 1377 A6 Mo 5L.65
1951 040 206 058 626 620 475 7434 4R6 233 1290 1ebh  (0.69 50127
1952 1400 637 364 P84 174 274 642 4593 S8R0 1163 012 043 4% 04
1953 248 208 2500 48% 0 027 101,26 1029 589 1L 960 1620 238 64.16
1954 046 273 269 339 618 10,08 625 7.67 1091 476 343 103 59.58
14955 129 336 129 298 1099 (066 387 377 254 XI5 002 567 40.59
1956 LOG 054 023 272 307 587 465 661 4464 373 022 258 37.86
1957 276 312 3107 507 306 517 0967 1024 455 9219 110 381 6301
1953 902 069 493 282 717 364 466 263 0643 742 [50 593 56.54
19549 434 031 726 448 980 1269 365 7103 900 R23 542 338% 78.29
1960 0235 541 166 736 4835 1007 868 488 1942 179 119 048 68,04
1961 397 0ed 128 177 950 3182 139 697 155 488 .64 Q.02 37.43
962 09% 064 320 530 210 TEZD O B) 1278 949 076 0E]1 00§ 3286
1963 077 408 1,36 (023 474 643 3351 326 BRI 370 288 8.1 49 89
1964 2.03 253 023 263 342 415 738 1279 489 [1.48 118 l.e2 54.33
[965 082 479 192 126 036 904 134 421 613 Bl16 (052 068 41.23
1960 7.4 457 253 431 366 1508 401 417 704 905 241 L9 63.62
(967 .28 345 174 007 130 795 509 974 589 478 L0 1.24 53.63
(968 033 197 043} 025 844 1510 745 776 739 945 236 000 60.83
1969 164 145 474 129 1319 239 500 4383 450 983 214 233 53.59
1970 539 411 1343 0.00 457 927 406 439 TER 391 (.00 011 5882
1971 047 369 166 019 HLI9 38 889 574 719 509 475 237 54,10
1972 059 2,51 311 538 1431 1414 581 3.07 303 356 326 2.26 61.05
1973 258 199 149 134 348 o636 1126 R29 002 519 219 .17 3436
1974 2.6 (12 227 0483 353 1098 1226 331 491 543 319 L.21 50.30
1975 030 243 |01 0OR3 A7} 928 R42 251 873 320 158 0.57 47 65
1976 031 265 003 209 1501 8503 497 922 625 143 364 2.9 56.54
1977 274 (.23 021 129 LI al14 674 529 956 870 417 443 50.60
1978 1.9 1a7 182 1.74 343 -- 69 231 392 471 308 10,72 bl
1979 579 025 097 3e3 A7Y 325 246 2535 1702 270 326 163 3234
1980 1.8 4,31 2.06 130 484 377 688 274 290 438 259 2.39 39,949
1951 061 198 102 028 452 209 474 1573 575 2.57 099 0.57 40.85
1982 089 263 1ld4a 4.50 1228 1201 1006 593 563 295 1253 222 #3.09
1983 424 - 412 276 065 647 8593 1414 678 1120 367 31499 o
1984 090 209 361 169 363 440 521 494 1069 30 662 002 47.10
1985 095 006 474 B39 049 400 678 537 1029 - 1.28 145 i
1986 572 130 420 004 208 1433 399 437 162 733 177 298 40,95
1987 1.22 046 126 008 324 279 521 374 617 669 7.82 0.03 41,71
1988 225 423 210 - 330 306 1030 276 154 (042 365 - b
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Tuble B2, Connnued

' Maonth Yeur
Yiar Jun Feh Mar Apr May  Juo el Awp Hep o Qe Moy D Tatul
G0 [ 133 002 587 648 1AR 177 s T80 280 701 0% 51T 8%
J4WN) Pan Al LAl 303 A2 3nf s Tnds 1Tnss Sn7 13 044 40,08
PHy] Al 3 V73 702 aav AL AT 007 1 AA nlih ey 1.O4 AU
{ua?2 AW 340 TR0 W 0l TIDA ol 14AY Tods b i 0070 RIENES
Juas T A0 WHA R0 oofR bl 2T 8 R DL T I L T I I TS YU O A AT (05
W 4000 A0 200 wyes 3700 7070 wAl XI5 13 v 700 §33 T DRI
[ 0821 R R4 Zona 100 883 226d G700 199 003 P o BT
) Fos 057 138D 178 1087 503 5500 543 4075 ARy 2797 | K4 2405
| e/ LA RN Mdan A5 Ad P I e 1) S e TR STRFACT 36 S0 RS N S A N ERT )
(RO L 0 T 1 N U T F O 0T TS 0 0 e DO SN I 0% P2 TS I ¢ JUC N A0 A B0 S Bt R 7371
[ P I UL B A R -- - -- A

Slatistic dan el Mar Apr May  Jun Jul Aup Sep (k. Nov Dee PR

Men DA XAT RT3 AR UMY A2 6NRT 7O wt 1y ot Ahond

Sl ey ) T Y5 314 2480 4 ERYS PN S R L S Y U 1 A S 1 [2.35

Minimuni N5 LD 04000 000 27 17T 1A 2y FA-0 Gy 000 (LK) A743

Medizn Pind 225 20000 2500 3700 036 53K 301 6.7 sAa 0 LU 113 316l

Mixinmm 202 10487 1AM B85 1501 542 [X20 2204 2267 1997 [336 [072 G832

Boimlicates perad ol records for

T indicates pariial vear

stubion and exelides partal yean results

- indicates no data avaiiable or Bree maps o missing duta
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‘T'able B3. Monthly and annual rainfall (inches) at station $135_R

Month Year
Year Jan  Febh Mar Apr May Jun Jul Aug Sep Ocl Nov  Dec Total
1971 -- - -- .- - - - ~ 733 307 403 ek
1972 298 L1736 248 451 R0 267 3R 358 164 345 49 3561
1973 270 205 446 117 645 367 978 576 436 RGO 000 120 .67
1974 .07 033 o - 209 w96 1LBF 7040 393 1W3 L3l Ley o
1975 0,22 239 45 084 511 L& 283 521 985 308 159 020 3467
1976 G17 270 010 234 981 1049 520 500 618 126 248 183 47.56
1977 349 196 058 019 228 458 472 782 931 213 3TT 265 43.74
1978 332 172 280 047 Ld43 BI1I 507 526 418 312 200 436 44.37
1979 4.2% 032 242 060 823 137 325 908 1735 142 L33 172 51.47
19RO 294 181 2461 239 613 170 RES 453 722 154 253 180 4414
1981 077 213 130 023 187 3E3 501 1054 753 0&F 092 007 5o
1982 071 248 795 205 3IKT 979 39% 507 497 240 120 070 47.14
1983 399 R4 525 308 163 810 504 7510 719 399 2 343 60.51
1984 070 371 3495 306 436 377 933 333 772 060 4060 D08 46.73
(BLK] 45 019 212 532 0499 553 741 302 1033 159 050 194 36.40
1) 275 009 370 049 213 1209 Y40 805 770 339 103 327 33.01
Ly 255 157 364 000 454 482 732 274 612 529 677 (028 45.64
1988 195 284 305 272 .24 B45 4535 491 162 079 465 092 37.69
1989 102 007 313 705 141 605 465 1145 680 735 057 232 51.97
1990 060 216 053 092 200 3523 677 809 ®44 352 071 052 39.49
1991 135 130 221 563 240 - RO09 374 408 35t 162 107 e
1992 076 303 143 284 038 1562 RI16 569 456 250 3ol 071 449 39
1993 8.72 313 532 L2 003 B9 327 173 734 34 LW 660 45,98
1994 325 308 585 674 229 598 401 B4 600 255 422 475 54.76
1995 297 144 307 098 595 632 548 1156 797 9234 (057 034 55.80
1996 199 033 813 145 628 685 254 221 115 524 0% 167 40.80
1997 L2 0,19 285 645 475 675 745 311 RRS 030 290 394 48.74
1998 242 765 5353 054 142 497 363 737 706 184 749 O30 30.82
1999 207 060 040 - -- - -- -- -- -- -- -- **
Statistic Jun Feb Mar Apr May Jun Jul Apg Sep Oct Nov Dec P.OR*
Mean 226 220 302 227 351 670 580 597 680 332 253 1.73 46,26
Stand, Dev 176 205 222 206 244 325 249 177 303 248 181 L3Y 1.23
Minimum 0,17 007 010 000 058 137 254 L75  1.e2 (k30 0.10 007 34.67
Median 225 LB9 283 175 229 619 507 526 706 253 224 |58 46.73
Maximum 372 R®43 R.13 705 981 1562 1185 1156 1735 824 749 473 60.531

* ¢ indicates period of records for stution and excludes partial year resolts
#* 1 indicales partisl your
— : indicales no data available or large gaps of missing data
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Table B4 Mouthly and annual ranfall Gnches ol stajon MONREVS R

Month ¥ear
Year Jun  Feb  Mar Apr May  Jun ol Aup Hep Ot Nov e Tetal
ORE] ‘ - - » -- - ‘ -- K]
e S0 030 T dms L7000 0T 502 A4 TAL s 6RY 424 PV ID ]
Faoh O1> X701 ang 3y TOTOR2Y AT INAD 3T B0A (42 Olknt
14631 A5 0060 A0 1AL sy 4 1Y 7S [ 1D S R S S A ] 1076
1902 L L B T e e T T 00 B T O U e T T T TS S Y S Y R ¥
[0 Lo w047 071 58S 4 205 0 513 Tan A 10 BO07| 4730
[ £ TS 0T Y O S 0 (O £V XS S I 0 S A A S (T PO D TR A4 S4.00
R A2 dan 307 000 1A thda 7R A3 dwl o nET M 100 IRV
1405 GUR TG UG 305 a0y 1722 T 5wy Tl THT 202 1A TR
1967 O 282 268 A0 213 J02E HT6 0 AR 30w A4 Loy L7 FiAT
Fas L5 187 1 003 5wy 17029 daT 0 57 LR Y A TR 3556
1909 Pag LA 528 LX ihety ek ade e 1A TRy w62l
Lt S0% 6T [T 087 0 Tal B 408 o VAT i s R4S
171 022 224 0070 033 a7 072 1hds RER R S N A [ 561
L7z ORI O3 B T I T 2% I b N A I ST U S A bard Ll 227 150 47485
1975 JA1 232 1yronnt 2700 iRk -- - -- i
Stadistic Jan Feb Mar Apr May  Jun Jul Awg Scp Oct Nov e PORE
Meuan 203 2470 324 24l A4 907 aHe G6d U4 77 Ton 172 5009
Stand. ey 142 140 35800 250 202 3030 273 247 007 0] 1E2 208 W67
Minimm 012 030 044 O 159 42 250 273 A0 035 00 015 4076
Mediun L4y 224 240 127 400 0 JHY O 70 a4 T4 TR 1 T LK S0.85
Muimum 648 466 1370 6X1 1100 177 1045 (135 1050 1180 682 5.07 R

Foindicates period of reconds Tor
Tnchetes il year
- indicates wo data avanlahle o Lepe @

stalion amd exchudes partial year resulis

u

i ol mibsaing dita
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Table B5. Monthly and annual rainfall (inches) at station 5308_R

Manth Year
Year Jan Feb Mar Apr May Jun  Jul Apg Sep (et Nov  Dee Total
1940 - -- - 292 203 744 492 K02 671 086 008 313 e

1941 400 44F 373 907 189 309 1081 442 530 508 253 2197 60.31
1942 Lan 307 5101 L79 7.660 7660 325 588 176 (400 079 1.67 42.54
1943 006 040 202 340 132 681 830 55 674 13w 207 09 3779
1944 19 008 (ol 338 337 1.4 - Ao 572 7T 027 46 wE

1945 - 023 000 069 175 -~ 658 o L1532 A3 147 134 wE

1946 (.82 A6 327 000 337 609 o638 298 J98 171 470 163 3979
1947 015 216 9.00 2533 582 390 502 574 4219 1033 021 080 63.07
1948 299 000 192 3197 {09 21 951 1710 1057 175 032 0.0t 41.94
1949 000 0] 004 160 Led 1009 464 1089 676 04 084 279 42.34
195340 .02 ted 470 033 465 141 754 490 284 957 LAT O 065 372
1951 000 175 068 472 139 1038 678 T3 666 R45 LT 004 5018
1952 0097 419 1.24 150 350 271 622 547 1021 949 020 046 46.10
1953 138 159 143 326 125 1358 993 1022 7501 669 D48 102 5¥%.84
1954 0.00 256 242 688 406 1022 4095 275 734 3290 109 141 47.07
1953 led 058 148 308 L[58 1004 777 767 586 183 002 302 44749
1956 63 Lt6 070 388 193 3142 197 357 517 R74 019 0407 3113
1957 242 247 352 481 446 212 487 439 771 243 074 549 43.63
1954 706 051 585 3327 664 333 350 435 552 239 006 345 4598
1959 L8 032 436 164 RER 96 645 342 719 633 242 |39 52.74
1960 00 379 070 397 290 497 301 356 1122 320 1.04 0352 40.8%
1961 173 031 188 141 445 195 361 591 LI13 466 119 003 28.38
1962 026 092 386 417 045 438 722 407 753 325 187 Q16 IR 14
1963 086 383 064 137 399 740 534 3543 3.2 131 215 562 41.08
1964 48 241 036 429 388 &Rl6 1170 961 354 4358 012 098 5111
1965 021 399 195 019 140 1068 7,73 877 3596 1026 012 100 30,26
1966 400 373 080 430 447 1205 543 5323 350 4937 034 040 53.84
1967 088 319 [06 005 344 1179 630 803 841 609 016 153 50.93
1968 025 238 088 0.20 823 1475 367 384 379 826 215 002 32.42
1969 L3 202 653 154 543 BO0E 469 387 867 1115 178 338 60.65
1970 I1E 364 1465 003 924 719 697 904 245 290 009 0.19 59.50
1971 009 222 090 017 612 323 901 369 425 923 241 213 45.67
1972 76 1,39 238 423 360 109% 1091 578 295 148 L.B4 246 49.76
1973 69 183 345 087 386 K70 1154 657 234 493 010 143 47.01
1574 129 022 019 220 175 1128 367 760 919 117 Le6 097 42,19

1975 0.92 223 193 027 4384 - 1348 356 633 377 (.57 034 b
1976 016 200 009 107 - 647 338 986 357 1.74 2487 Lue wE
1977 453 0e6 124 073 271 206 7.33 838 1167 284 533 456 52.04

1978 294 166 307 146 389 - 802 633 934 345 36 432 o

1979 675 044 238 151 555 354 327 364 1490 2885 212 144 4810
1980 298 bAR4 o7 277 587 1.2 472 463 970 226 L&D 1,12 40,57
1931 094 e .00 010 20+ 09 405 972 423 090 042 017 26,21

1982 46 235 962 075 763 - 750 417 353 LIS 190 073 *
1983 - L83 442 41 278 645 266 3.R0 -~ 625 173 268 *k
1984 081 330 419 0356 741 613 777 331 T80 040 46! 007 46,36
1485 54 0ui2 220 307 174 674 - 055 elgé 274 000 166 *¥
1986 245 068 319 009 191 980 732 402 734 298 2355 241 44,74
1587 Led L 344 102 271 5359 464 121 282 670 343 003 36.83

L95E oo 283 232 014 369 483 955 1358 119 038 538 0483 46.71
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Tuble Ba, Continued

© Month Y ear
Y e dun beb Mur Apr May  Jun Jul Aug Sep et Moy Thee Total
IORg T 067 022 430 110 Lol 455 Lds 6O FHL 19 050 "o | 3RK
L) TS I O A E A -- dab 470 Ahn BOE 0 a0 70l i 02a e
(R B T o I T A 0 8 P B P L O RS
1 LY L LT 1S [ R PO WA & % I RETOLICTRE S ST 190010 S T AP S o E R 1 RER L
Lnag T253 A0k 4200 e Aad noal Sdn L0 S S W P P SN A AV T 41T
P Al rad 22 a3 EY 170 a0 a6 w120 123 et an? (11.52
05 AR LA o 333 SHI O A6T BT BAY O 204 1159 (H6 0.3 Ahh
ELH) Pk Al 6210 117 5031 o 2l F.ofd 370 35 Ll 2HEA 3731
Lty [IUUR TS ¥ O L D C SIS TR v 4 F BN O SR UL SO § IR DR B AT S VI R L B V) A0
POy A 675 395 00 e el S 0E 0 Toe o w17 0 a2 14y S0
99 |10 123 0.4 i
Statistic Jan e Mar o Ape May o Jug ol Aug Bep Ucl Nov Dee OGRS
% 175 204 2aei 230 JMs noad o 0y 5494 630 44 1) I.0{) A5
Stand, Pev 171 THO 267 L 2le e el 2630 300 344 175 1l B0l
Minirwm 000 0.00 000 GUH D4s 083 197 (085 I as 000 0410 RIS
Ml AR LRI 2 1720 ARE 023 elA 872 A2 2R Ial LG 40,14
Musimui J23OORY LGS W07 w33 JATS A4S 13AR 13 110w 02 GG a1/

Coamdiees perand of reconds Lo

FEondicales partial vear
—ooindicutes no data avatlable or Brge gaps ol missing data

st et e fides pornial yesare resalis
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Table B6. Monthly and annual areal rainfall (inches) in Martin County

Month Year
Year Jan  Febh Mar Apr May Jun  Jul  Aug  Sep Oct  Nov  Dec | Total
1936 187 458 415 212 560 .26 548 4230 639 RT70 478 456 | 5071
1937 .65 188 565 K27 2494 444 397 299 942 I8K¥1 592 LO6 | 07.44

1933 Lot 1320 038 008 1L 764 564 0461 666 L4 303 206 [ 41,50
1939 034 037 L33 5106 899 4350 494 (206 709 114 0BG 167 | 55.28
1940 M) 34B 0 683 1069 305 643 4B T 1221 276 06 AR | 5341
1941 S460 479 300 750 A33 954 920 349%  8ST7 453 267 LER | 6448
1942 173 324 477 221 662 1067 313 449 778 289 105 209 | 5123
1943 043 073 420 269 479 574 728 373 7195 225 337 039 | 4356
1944 145 08 102 346 398 281 980 401 al5 10 046 035 | 4386
1945 -- 239 000 L3 LD 605 646 -- 120 615 22 1.56 e

19406 176 137 223 006 K9r 583 842 501 A5 Led 642 304 | 47
1447 0,65 245 767 5RO 443 747 966 547 IHO7 1133 146 1.01 | 75.51
1948 317 033 189 443 306 290 597 599 1364 1B6 064 066 | 45.56
1949 024 061 023 104 364 946 453 Q216 676 410 094 617 | 4087
1950 0463 1065 390 131 450 286 509 628 588 1056 137 073 | 44.07
1951 032 197 051 488 428 635 651 675 465 1064 195 066 | 49047
1952 1,22 569 297 162 250 277 637 3% 706 IZRI (3} 050 [ 4973
1953 g4 219 275 402 115 1117 1033 758 1004 15 LSRR 280 | 6460
1954 026 287 316 476 570 1023 633 643 1017 493 291 L5 | 5891
1955 181 196 L69 377 236 1010 491 517 353 340 00 408 | 4297

1956 1.27 143 069 312 339 386 439 447 4098 671 (.33 1.50 | 36.56
1957 232 3200 337 322 510 402 765 753 613 6Bl iz 439 | 5687
1938 899 063 545 292 739 334 4107 343 566 6331 129 449 [ 5401

19549 344 037 684 432 493 HE9S 600 660 926 R97 533 321 | 7220
1960 015 487 130 372 336 768 78T 444 1705 3220 124 062 | 5761
1961 353 058 266 158 RB8 371 206 664 62 462 150 QI | 37.58
1962 103 083 377 457 (75 6a0 985 1008 &I 131 L8 Q1T | 49.52
1963 088 405 100 079 433 644 349 409 739 552 248 747 [ 4813
1964 1.83 275 062 297 388 539 893 1216 323 1042 121 1.535 | 5691
1963 054 441 232 066 LOD 930 666 548 509 847 078 0.86 | 4576
1966 609 421 217 430 446 1496 507 526 668 825 149 L1 | 6402
1267 1.03 283 201 Ode B0 98B 695 TW AT 1079 145 127 | 51.92
1963 042 204 067 057 770 1322 643 587 .06 826 226 008 | 56.63
19649 176 156 552 132 936 540 440 643 680 1004 204 151 | 57.1%
19740 438 400 1492 040 37% 792 560 493 A48 543 012 0.8 | 59.84
1971 034 262 125 067 746 474 BE7T O3B0 ABL 68RO 393 3.4 | 5242
1972 154 162 253} 307 153 11.04 708 361 302 256 309 207 | 3078
1973 299 284 251 106 416 689 981 689 564 647 DKI O 134 | 514D
1u74 160 037 099 150 271 1012 1006 578 541 348 235 147 | 4582
1975 0.42 1% 150 OR3F 6k7 621 7327 331 7.74 3.27 16 Q60 | 4140
1976 028 250 006 202 1133 792 4108 725 563 LEL 3327 294 | 4017

1977 157 08B 66 06l 237 409 607 636 1074 517 423 410 | 4883
1978 282 181 249 170 344 0602 6.F " 517 441 283 6.63 | 48,19
1479 396 032 170 246 722 300 301 316 Jeds 243 308 169 | 524K

1930 279 282 194 197 546 298 7.03 379 613 2466 278 140 | 4196
1981 07% 177 089 033 310 220 413 1018 709 192 119 032 ] 3502
1982 072 309 1050 272 932 9.2 756 509 571 223 759 150 | 6574
1983 428 1047 488 305 1BS 685 FBE K48 663 R533 258 380 | 6748
1984 0.83 372 4358 160 663 538 637 399 §74 0899 659 015 | 49.96
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Table B, Continued

" Nl
Yvar Jun  Velr  Mar  Ape Ay Jun Bl Aug  Sep Oel . Nov e
RAk IR LT T e T A Y I TRt PR L PLTS) B PR don5 LB i 2oin
R R 0 I ¢ O O 1) I 4 RN A SR T A 4.4 IR 240 3t
197 T 34 AT00 00 R Al Goh o 2EY IR (1.0 {y T (014
[RE am LI T [ P R N S FRO 14 |.141 I | .o
LKy 1.20 T B L TR P T T L I N I W0 044 (154 LY
[ L) 1.7 204 FA AT Ay ey 673 A7 NS D St 14 47
[ BTAY A4 4T 6dd A0 TO0N aNs 613 .3 133 N 105
(A I oy ML) IS - A I O VR 20 I B 0 TP O 211 1ol 117 (7001 37480
[DRR H.a0 R Ol T Y O 1 O 2 0 1 e 5 sA AL I It ) A0Le?
[PUEN 4018 ATV 575 730 dna Tl 6a7 o Do 31 aHA Rl 676 [ THER
RN JOT L LA 0d A NG BHY 1447 ST AT A 065 | bhay
FUsI A3 {16 S 1 4 TE R N B CT R Y (T O Jo S ) A7+ 5.5 .74 2 BRI
Ly 244 (.47 231 LT B R A T A T U B Y ral .m0 3. 4. A0
iy .34 Gy hsY 224 1A% AN A R [RERRTCR ) 7oAy P51 6r2.04
aoow d0as row aen e e e 3
Statistic Jun Feh  Mar  Apr May  Jun  Jul Aap  Sep O Navo Dee ROLR.¢
Mean RN A R2T O NME dad XD 6 nd TAL O 607 Y33 T Hy AR

Stoul. Doy 1.4l 1.44 2.71 L H ST A P (R 1 B B T OO A L | | A5 ATY 2003 | .47 0,14
Minimuom 1A 0.13 R 006 047 22 20e 061 (IR 11.11) 010 11005 A5.02
Muedian 173 200 RS LS R S T+ S CUR.N I (9% It K (.08 513 | .95 |41 A1.01
Moaximum sl AT [ A2 LA IR22 10048 1457 1807 18RL don| 197 JHHE

*oomdicwies period of reconds o simton and excludes parial vear resuiis
o indicates partial vear
- cintlicates oot vt lable or faree saps of missinge dala
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APPENDIX C

Historical Daily Evaporation Data
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APPENDIX D

Monthly and Annual Evaporation Statistics
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T L T e L AT AN N 1) B I N TR Sy 14
fhas i .50 Aot 575 KR ] i,y R fom 1 A6 IR N 57,21
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Historical Daily Flow Data
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Historical mean daily flow at

Figure E4.
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Table F1. Mean daily flow (cfs) over each month and year at 5-308

Month Year
Year Jon  Feb  Mar  Apr May  Jun Jul Aug Sup Oet Nov  Dec |Average|
1963 67 420 Lo -l 251 -187 0 -113 a4 -357 244 3H - =16
1964 24 -19% 315 L6 351 -123 -p05 592 4 L 23 20K
1553 50 -l 181 027 =76 -666  -E52 -62R a4 RE Y 3] 248 -4
1 G660 EU IR Y 130 =120 -1587 2083 3465 5379 340 - -140 154 1,038
1067 17 103 40 -182 25 147 280 -R38 403 718 -141 33 -4
1968 319 65 271 200 402 1372 ald4d 4744 -3 ST 125 1.012
1965 16 700 2287 2227 3 1G5 559 381 213 4608 66 209 1,461
L7 196G 2855 3840 6749 346 a6t =245 -6R3 2204 B9 -7 09 1,142
1971 128 35 37 §7 §2 30 403 -380 -5 23 -180 2324 -9
1972 11 6k6 226 3313 -268 -323 0 -500 427 -} -460 95 434 -132
1973 477 54 S5 -170 174 109 347 637 462 490 297 45 -140
1974 44 2o -152 380 105 750 L3l 3409 -3 -1 225 300 264
1975 20 139 G ial =320 =211 -595 -27 X102 ] -7 -1 19 -111
1976 LI {1 3 R T 72 -7 -239 223 -7l -5 -3 -100
1977 -17 241 i3 407 221 148 -2 -389 -an -528 W59 375 -74
1478 61 |04 B n o -3R1 213 559 0 2 n 52 91 -52
1979 AR 767 524 219 EN 224 74 433 -4 B2 a 48 236
1430 500 731 693 657 ]38 e 3 iy & 141 -0 1630 385
1931 -55 0 -3 el -2t 10Nl -4 -5 3 A6 -%0) a2 127 -5R
1952 44 { v} -18 123 25 82 1] 145 346 14 42 125
1ug3 151 3264 7,246 4620 |,131 5 45 17 15 18 13 10 L1390
1934 143 55 636 1430 lad 415 349 1,032 39 66 RRY) L4 434
1985 274 226 -1l6  -167 191 B0 149 -425 549 -133 2 225 -84
1936 -130 246 -33 484 239 -4210 0 -506 6 0 95 L0 144 21
1987 104 t23 L7 67l 197 653 271 =247 01 -1, -1 i34 58
1988 118 289 772 581 360 6 2 N 82 228 130 B3 243
1989 124 6y 647 424 7l 0 614 2940 -1.036 -55 603 123 -132
1944 16 -t3 49 101 120 0 0 -524 -3l -522 33 93 -84
104 -43 -24 95 =531 =242 -402 794 -36 ] i 70 4 -40
1942 145 54 63 [l 212 -34 0 45 17 0 47 10 72
1993 191 645 2 w7 237 -5 444 291 74 392 592 GOY 287
1994 558 AW -7 6l 221 -1L107 -26 n 12 617 1033 1916 354
1995 2295 1,374 855 £34 141 9 76 1,323 2831 2,290 3396 .O69 [,394
1994 Q18 263 75 493 54 297 268 25 16 59 193 | 281
1997 -106 -181 -146 485 553 250 111 162 38 i) 179 434 153
19494 2095 3289 6,054 4484 1,031 93 -143 -al 63 §t 75 117 1,508
1909 123 165 427 -- -- -- -- .- -- i
Statistic Jan  Febh  Mar  Apr May  Jun Jul Aug  Sep Dt Nov_ Dec POR*
Mean 326 402 6ol 739 128 41 161 255 -R5 145 30l 203 284
Stand. Dev 57 296 LT3 1518 326 571 1414 14ll 587 943 L1067 A6f 5M
Minismum -244 0 A2 647 -531 -402 0 -1L1I07  -Als 040 L1036 HLLOL Sddd 375 -214
Median 124 29 Y] 325 121 0 -16 14 -L57 3 28 112 65
Maximum 2,205 3289 7046 6,789 L1310 2003 6143 53719 2RM 4605 6076 1016 1,508

*: indicates period of records for station and cxcludes pantial yoar resuits
#*: indicates partial year
--'; indigates no data available ar large gops of missing dita
Negative flows indicate lake Okeechobee inflows through 5308, while positive tlows are outflows {rom the lake
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Fuhle B2 Mean dindy Lahe Okecchobee inflow i throngh 5= 308
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190 1 1] t { 3] 1 {1 i MR 3 1t i) ¥
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1A i t 0 i kR AR Aty iy A 7 ; 19 [T
1970 1 2l 4] 0 [0y i 1 Rt AR} 71 R A ]
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198G 1Ak 57 ihi b3 3l RN kRA| 151 il 1) 1] 1] 171
1aR? ] 4] 1 { 0 2H iR Al o [INE 10 1] 17
[OM R A 1) 0 () 0 i) 1] 1} i} 1 ] 1 ]
19k T 177 R Al DR 1 [y .04 1.0 RN 1y 44 ki
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19497 t2a 194 161 2 0] a4 117 0 B H / 15 =7
(R 1) 1} U 0 ! a4 1'%y a7 1 ] Ry t) 11
(R ol 3 - - - e
Slatistic Jute Febr  Bar — Apr  dlay  Jun .l Aup hep (h Nav Dec  PLORYE
Muan ) 7 n fafy ' 1113 5] Ry A4 ' 0id ad |24
Stamd Doy 4 110 150 12 | 33 v 2 KT i) 200 1411 121 u3
Mimpnn 1 # 0 W] 1} 1 1 1} 1 { 0} 4] i
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Table F3. Meun daily Lake Okeechobee outflow (cfs) through §-308

Month Year
Year Jan Febh  Mar  Apr Mav  Jun Jul Avg  Sep  Ocl Nov Dee | Averape
1963 07 0 i) Y] 0 L] V] 0Oy 0 244 RY: i} 43
1964 0 0 il5 & 51 0 0 8] 0 it 0 23 67
1965 0 0 1%l 627 G ] 0 ( 0 0 0 248 a1
| 966 0 0 130 {1 0 2083y 54635 53749 332 0] 154 1,146
1967 17 103 140 i 25 0] 0 (1 0 { (} 0 24
1964 514 0 a7l 270 G 1.A7r 40143 474 f] 0 ¢ 123 1120
1969 16 00 2287 2217 5 1045 359 A%t 0 1605 6076 204 1.479
1970 1966 2855 3840 6789 ERLS a 0 0 0 %9 0 209 1,341
197t 124 i5 3i7 87 X2 1] ¥] 0 ( [} 0 0 34
1972 11 GR6 1 0 () 0 0} (] 0 ] U5 434 103
1973 477 54 0 0 174 0 0] 0 0 0 0 0 59
1574 444) 129 0 380 105 {} (r  3.409 0 1] (300 au7
1975 4] 139 0 i6t G a 0 N 0 t (] 0 27
i976 132 0 3 46 (} 72 0 0 0 0 0 0 9
1977 0 34] 3 407 12 148 0 1] (0 N 0 1] HE
1978 Ild 233 I 0 37 183 198 0 2 f 5 49l 105
1979 Bl 767 524 119 02 224 78 0 0 321 23 48 309
1980 0 731 693 657 133 %6 il 20 9 14 165 1,750 410
1951 180 60) 503 Ti 128 a7 1% 3 1) 22 a5 127 104
1982 44 0 0 17 123 225 &2 0 43 846 14 42 128
1983 151 3264 7246 4620 L1131 57 45 17 15 13 13 110 1,390
1684 143 155 636 1430 363 425 549 1,032 59 ph o 232 114 434
1985 374 270 235 40 pn 289 283 138 b6t 26 5309 202
1286 29 333 3d 504 271 23 28 147 {0 95 100 144 146
1987 106 123 157 671 197 870 554 104 191 ] 0 134 256
1983 118 289 772 581 a6l a8 202 0 g2 238 30 83 243
1989 200 543 175 474 213 1] 3 65 12 386 603 108 237
1493(0) 17 59 449 IEH| 122 a ¢ 0 |2 2 @ 93 41
1991 a0 39 4 ] 4 14 1,271 2 0 1] 70 24 124
19492 145 54 63 1i1 22 162 ¢ 45 127 ] 47 10 a0
1993 192 ods 22 997 237 68 3 576 842 511 592 477 447
19094 562 586 220 Q45 608 2l 0 0 12 6l7 L1033 L1516 548
1995 2,295 374 355 B34 41 9 76 1,523 2E31 2290 3396 1,069 1,394
1996 928 263 75 493 34 297 H68 25 1 56 193 v 286
1997 17 12 14 487 553 304 228 168 42 K7 L6 449 212
1998 2095 3289 60554 4494 038 148 31 46 67 82 134 |17 1.541
] 994 123 166 430 " - - - . .- " - bk
Statistic Jan  Feb Mar Apr May Jun Jul  Aug  Sep Oct Nov Dec P.O.R*
Mean 357 473 736 204 215 234 464 505 149 316 deb 257 404
Stand, Dev 579 857  L.7T01 1,483 267 444 [ 346 1,288 489 B3 [14] 443 489
Minimum 0 0 0 0 0 0 0 0 (} 0 0} 0 24
Median 143 139 140 325 £33 67 23 ) f 24 3k 1l 207
Maximuni 2295 3289 7246 6789 131 2093 6143 5379 2831 4.605 6.076 1916 1,541

*: indicates period of records for station and excludes partial year results
** indicates partial year
- indicates no data available or laege gaps of missing Jata
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1 i i i Nl 1} i (i M i i . (1 i
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19 | | | 1} I} ! 1} 33 h GH * 13 1
[ " 13 7 14 {1 114 111 (X - R 37 o
116} 4 [ 17 H2 1 4l A 2 ] | f1 18 L6y tl KN
[ROE) 24 A 2 ot b KIf 1- A% it RE| P H1 Kh
(B 44 Rib} 44 Rl [ ] A5 14¢ 1 M T I iy
1800 71 4 AR 41 27 14 173 bh ! S0 K () s
107 ‘) ¥ | i t1 ! R | S 0 I a 111
113N A4 I 3% Wty ] K ] 4 4¢3 B | 10l 1 |
183 M) £ il - Al
Situtistic Jan Fely  Muar Apr  May Jun Jund Aug sep {1 May I PALRE*
Muin 2 7 2 '.J ; 14 7 Al al i kh] 16 24
Stand, Doy A ik M m 11 R RS RE A A T n ot
Minimum il {1 (1 9] & l {} {1 8! 1) N 1} §]
Mudiog &) - k) 1] 1l | to 21 A 14 Ity b 17
Mlixirmnm 157 1aw ](”Jl“) 9] AN (WS 111 | SAd RN 410 B 84

rndwates period of cevards for sistion s eacludes parial veare results

~tnwlicates Pl vear

- indieates e dabl v labde o Byege saps ol missine ks




Table I'5. Meun daily flow at 8-80 (cfs)

Month Year
Year Jan Feh Mar  Apr  May  Jun Jul Aug  Sep Oct Moy Dee | Averape |
1952 - - - - . - - - — 3108 1315 ) o
1953 0 il qa ] ] n o 36de 7701 9315 5305 283 3271
1954 344 H) 10 1 1012 5163 635 3738 1793 635 1o 12 2,009
1455 [0 0 10 Iy o 0 10 10 1 10 L 61 L4
1956 10 0 10 I I} 10 14} 10 0 Y] 10 1n L0
1957 10 L0 10 14 746 1503 10 1370 6383 J.0H tn 10 141
1958 3395 3886 3777 6017 53122 2148 2382 599 466 1o La 1o 2,593
1959 1 10 A7 1605 4344 6519 633 64500 6722 T.078 4463 3787
196} Lot Bd23 0 2044 33390 2791 L4420 2,542 55331 0934 HAM 7941 6155 4,253
1961 1374 480 o 10 10 10 10 10 o 10 Lo 10 246
1962 0 10 1o 10} G 10 His 1o G to il 1o 10
1963 1 Lo Lo 10 10 10 1 10 n LY 4] 10 4]
1964 10 10 10 t0 10 10 10 a4 10 10 ] Lo 14
1965 Hy 10 Lo dan 11 10 10 1o 0 i ¥ 40 5l
1966 40 40 46 40 40 2518 58B0 6006 1083 22 40 42 1,3E7
1967 Wi 41 41 4] 42 30 3 30 0 n 40 40 3
L9658 30 50 50 47 350 2396 6598 5339 13 20 36 41 1,225
{969 43 43 2434 1938 A5 103 486 08 6 532 67 277 1.670
1970 2067 2724 4063 G.HE7 T8O 26 20 27 27 ) 38 44 1.445
1971 4% 48 43 46 1 12 12 i2 12 12 & 18 26
1972 n 20 20 18 b 14 28 el 21 12 L8 18 20
1973 0 20 20 . 14 12 12 [ 12 12 14 14 16
1974 20 0 20 18 18 12 175 3.850 12 12 I8 L3 349
1975 an 20 20 ] I8 12 i2 2 12 12 18 18 16
1976 20 20 20 14 b 4 12 Lz 12 13 L4 14 14
1977 0 0 20 IR 15 370 Jaz 12 12 12 18 I3 73
1974 20 20 20 I b 985 723 1.634 203 163 141 147 346
1974 1.514 976 391 35 3 128 g6 12 (590 2148 318 T4 643
1980 322 1433 B84 1,055 o4 75 157 113 350 46 18 £ 381
1931 02 230 143 R 18 12 12 12 12 12 18 L& 56
1982 14 20 20 14 14 12 d64 a7l Wro o1 414 sl 263
1983 204 3777 7453 4784 878 7l 247 384 440 757 3329 303 1,665
1984 245 186 B3 1470 ina 550 202 .16 527 219 42 125 579
1985 ] a2 20 20 2 0 i) mn 0 20 20 20 25
1986 20 20 24} 20 20 0 B2 34 376 143 1o a8 Q4
1987 186 i 261 a0l 67 374 36 L2 I2 245 789 281 254
1985 300} 373 1032 54y d30 A6d 6385 1,069 416 232 369 286 g3l
1984 287 512 292 535 452 26l 63 320 20 3] 36 28 118
1990 34 kY| 23 22 19 16 12 15 10 3 3l an 23
19491 3t 12 12 i3 iz 12 35 78l 1,051 403 65 43 220
1992 432 83 42 62 35 471 475 1.449 822 493 489 140 383
19493 H03 Q1% 607 1,183 19 33 37 as £y 42 35 Lyl 320
1994 6 15 27 35 35 33 363 634 996 1LB11 LE7d 2480 720
1995 isle 1,537 1062 651 B5 194 214 2681 3302 4051 3645 1.030 1763
1996 w37 164 416 713 7 631 D43 120 169 28R 74 41 395
1947 A5 35 35 35 35 35 15 72 n7 101 41 645 135
1994 2317 4038 7185 4461 Bay 73 16 138 612 144 754 95 1.736
1999 100 53 35 -- - - - - - -- -- *k
Statistic Jan Feh Mur Apr  May Jun Jul Aup Sep {kt  Nov Dee POR*
Mlean a0y 355 760 g12 w2 367 BT LT8R BT 1038 RRO 557 748
Stand. Dev 243 1237 1727 165l qou L1130 LB0O L858 1901 22560 20107 1,634 1,046
Minimum 0] 0 0 0 t 0 0 0] {0 1 10 10 1¢
Median 4} 35 KK 34 15 35 i6 124 3 36 7 Al 294
Maximum 3445 5086 7453 6887 5322 5,161 (598 6331 7701 9315 #4305 8283 4,253

* indicates perind of records for station and excludes partial year results
*+. indicates partial year

--indicates oo data available or lacge raps of missing datu
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Table oo Mean datly {low at 5-135 (o)

Month Yea
Y ear Jan  Vebo Mar Ape Mav Jon dul o Awge o sep Ot Nov Tree | Average
[ - - - - STRNTY TR 75 K i
IREN! 42 ER A T i it At a4 £ A4 i i 0
[BhE 14 14 1/ | = 1} 15 kN A} et 03 s i Rh]
[ty st il A [ i [14 (AN N Al M ah S
[Ldf 4. a M [ |+ i nh I [y 15 £yl * »?
(DR I} ' I Vi [ 21 24 hE Jh I n 11l 22
(R i3 4 17 i ¥ - 0 M " AR i i I
J 430 X ; 4 2 2 ] i o 7l 0o I ¥ % 21
L) 4 (18] i RS 18 A ¢ i H I |3
(R 11 I 11 [ 4 17 (D] a1 ™ (K9] G A A}
13 I =5 =] s A {1 ta R 17 i il 2 |5 4.4
Py A a4 53 =y Xy [T IE |14y 2l 131 LOH K L
L5 Ity o 3 H { |5 Al A1 ) AR Al 44 .4 [§18]
[ [ |2 47 A7 [ ) -- [4 kR 17 |2 o
Ly} B n 1.4 (v} (16 7 AU |5 Wi ek
IFOE] KT R Y 124 14y Y I 1% 5 [ wA inl R0 an
ROl i7 [0y Gl - - H
Statistic Lan Feb o Mur Apr Moy Jun Jul  Augp Nep ol Nov e O
Mean 5 32 i 2A A IR i 34 ] 7o A R A
Sl Taey 17 15 k%) 1/ K A ! Ji (R} 59 DR N 24
Minimi " 7 4 D R | = I I3 Il / 4] 14
Muedian 25 12 R Ity 0 In 6 34 T 5l 27 m A2
Maximun 155 141 124 37 7 11 157 146y By R Tl (13 00

*roimdicites period of records Tor station ond exchides partial vear resualts

“Foindicates partiad v

Sindicates ne dataaviulable or e s ol messnty dadi
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Tuble F7. Meun daily flow at 5-97 (cfs)

Month Year
Yiar Jan_ Feb  Mar  Apr  May Jun  Jul  Aug Sep  Oct  Nov  Der | Average
196-4 - 196 iy |5 4 0 44 342 206 449 11 23 h
L0635 0 138 Bl 28 3 2 152 AR Il 426 LK 12 127
1966 489 402 123 in 16 418 TH) 458 03 "1 ol i 321
1967 ! aa 15 2 0 108 36 X2 R 234 27 (} Bi
1964 I} n ( i) I3 1023 el 346 RY : 1) a e
1969 3 9 230 24 |39 129 174 506 ol 744 J64 257 a
1970 A57 1oy 3l4 130 27 196 305 65 24 338 35 0 351
1971 N i} §] 0 N 12 153 273 205 333 234 25 120
1972 2 lo 26 i I61 711 105 117 2] 2 0 0] 112
1973 3 15% ] 2 3 a4 294 203 il 308 23 115 211
1974 0 1t 0 t | 14 447 340 IR 115 4] I 129
1975 0 3 2 -- - 223 120 135 217 46 1t ] e
1976 0 it N 1] 473 503 54 144 207 0 13 105 125
1977 75 24 It 0 ) ] 46 L1 4)2 22 191 2539 w7
1978 180 121 172 44 13 7 - -- - 30 145 75 .-
1979 183 GH 24 2 0 12 116 139 1023 a50- 51 68 149
1980 4510 3l 60 - 8 75 . le6 127 7 1 16 wk
1981 ! 4] 0 3 M o 7 428 - - | 9 Hk
1982 4 7% 3id 215 147 aHa 432 S0 Al 134 122 34 240
1983 - 584 a7 71 4 71 33 228 303 529 127 3 -
(984 71 7% 176 45 51 {00 208 184 34 154 281 72 144
1983 b ] 6 100 15 i 339 419 713 353 a7 12 178
1986 141 229 [E2 7 0 0130 441 358 k22 130 123 117 249
1987 215 119 240 0% f ] Oi) 17 106 33 547 Rk 161
1988 114 197 [2H 0 03 1] [26 418 102 0 96 24 106
1989 ie 2 59 32 4 l 52 57 0 146 210 17 L6 69
1990 - - 0 - - - - - - ! i
1991 147 - -- - - - -- 467 516 A6 0 i i
1992 0 2 f Q D 538 645 052 T4 252 &R0 LOR 204
1993 744 253 ad  21s 37 9% 206 131 2549 -- 73 LG ¥
1944 t94 434 197 318 2 773 341 332 625 i 034 396 408
1995 17 112 172 s} i3 54 23 1,235 675 L7 k) 0l 370
996 Lt 4 337 131 4] 2R3 160 85 53 223 43 ] Ik
1947 36 It (} 191 () 138 389 432 278 63 109 187 160
1998 198 586 205 0 0 0 0 1 34 44 RLA] 0 176
1999 ! 12 0 - - - - - - .
Statistic Jan Febh  Mar  Apr May Jun Jul Aug Sep i Oct Moy Bee  PALR*
Mean 113 130 |34 59 0l 231 259 343 132 289 144 65 189
Stand.[Dev 171 164 158 83 102 276 229 250 213 343 150 94 91
Minimim 0 0 4] 0 0 0 O 17 a2 0 a a 62
Median 3n 78 66 14 15 wr 207 i JC T . B 76 L& 161
Maximum 740 lils! 609 318 473 1.023 966 1,235 1023 1.799 134 396 408

*indicates period of records for station and gxcludes partiaf year resubs
**inlcates partial year
-1 indicates no data available or large paps of missing data
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Fable IS Mean dadly flow al s 48 il

Month Yeur
Year Jun FFeb Muar Jul Sep (Ot Miry Dec | Averape
T - DA [T} v ) tr
IR 2 3 172 454 25N [ i)
14y 0 [ i) 1116 154 Kt [ ka G
HRRLETSN I At [23 i A7 72 41 i LRS)
467 v i o5 R 177 “l v N
(O b " " ERR I 141 0 o
1969 2¥ S 4 RS R T S 1 b 30
Statistiv Jun ek Mur Jful sep O Noy e INOLRE
Mean 07 a0 &l ITH ERCRR R S 0 K
Sl Doy MO 110 il RRE HaH A 1643 (LY (R
Minimuam 4] H u 1036 R Fidey RE) ] Yk
Mudiuan ket i a1 87 144 A 113 an R3
Muxium 11 ) RS DLR 150 44 314 a7 (818

*oindicates perod of records dor shtioo ol s
o indivanes pactal von
Smbeares noc g s aitable o Larpe gaps ol missang dina

s il vear resals




APPENDIX G

Historical Daily Stage Data
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Figure (33. Historical mean daily stage at 5-97
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APPENDIX H

Monthly and Annual Stage Data Statistics
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Table T Monthiy s wmuad avernge Beadwaler stage an 5-153 (L NG VD)

Maonth Year

Your Jan  Teh Mar Apr Mav Jun Jul o Aup Sep Owt Nov o Dee | Average
TIOR8 TRA8 1896 19.07 1901 1901 1910 1900 1941 1909 1a16 1008 1908
A A N I L0 0 0 U I 1 P A T IR 1 A VN 12 I D T 3 S O Ry (Y2 e S 1 D I IO VB I B VI

[ 5 S T T T S O SO Y e T L I 1 0 2 A O T Y U 1 RV N S 2 T Y Y I S S VU0 Y S K 4

| iy [T BT Y IR F o T LT T L e T e D S A VT O S N I T 2 T O 0 B Y S U % S L O e
[4hs7 IR T O A S 1T T 0 0 O 2 I T M % 1 S T 0 O R O 12 T VT WO XV I B IR U

[ R P09 1018 TR [9 02 1900 19 R §905 190D (9 T 1903 391 1905 19103
JURD (700 N U L T T 0 1 0 O L v Y 2 Sy Y T VI AL S VB IR KV O e I RV O [

1 400) (903 T b3 T A T 10 b PPy 13 1900 1906 W21 w23 10
[l BRIOOT9RD 1907 1wl 1o 24 1y 3 s 925 1925 1921 (9.0 w2 1921
DR T2 19000 103 105 1900 1900 1906 146 19060 1905 19,06 1904 1906
DR P4 1906 1900 1906 1007 1906 1907 TS0 1rin TSy Tand 19.05] 100
100 FOO4 1900 10060 1905 (906 1900 190 1809 100 1905 1906 19.06] 1905
[im5 LRLOT 190 1806 1000 1908 1908 T4 1010 1901 903 1uad ool 1906

| 30y 19U 1906 1900 T9.05 DG 2900 19040 1905 10.0% 1904 w9 1900 19.04
[N PR 1900 19000 U0 TR09 TS0 1899 1900 1R IR99 189 [H9% 8
199K [5.8% TRET IsWE 18K TREL [BRY THRS TRA0 [885 TEEY 1590 18 85] %NS
1444 [4.85 TH.BY TH.K5 : -- -- -- -- ik
Statislic Jao  Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dee PUOWRE
Muan P07 1906 1007 1908 1910 1909 1H0% T 19an 1008 19.08 1908 1908
Stand Dev 009 (LI 000 U DO DY 008 s 0w (10w (L {rO9 (IR}
Minmun  FTRE7 TRRT IH83 [HE6 [MEG [HAS [HRS TRED 1880 188 19090 1485  |4.45
Mediun PO 1906 1HO09 1908 19100 1900 19,00 1911 iu Tl (o n o000 191y 19.09
Muaximum 19200 1916 19017 1969 J904 1920 1925 [92335 (425 (922 1021 1923 |92

#rndicates period of recorda T sttton and exelodes partal vear resul
#Eondicales partial year
Tirdieates nodata available ar Tarpe gaps of nssing data
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Table H2. Monthly und annual average-tatiwater stage at §¢153 (ft. NGVD)

Month Year
Year dan Feb Mar  Apr May  Jun  Jul Awp  Sep  Oct Nov  Dec | Average

1953 1325|492 1730 1528 1435 1438 1422 1430 1434 1438 1428 1414 14.68
[oad 1427 1422 1431 1439 1428 LL27 1430 1437 0130 1420 1422 G412 14,27
1945 1404 1406 13510 1315 1260 1LY 1213 1276 1373 1443 1419 1397 13.38
1986 PLOMO L4016 14220 1398 (309 1312 1409 1435 1429 1427 1426 1430 14.02
1987 426 1404 1436 |32 (422 142 1398 1381 1353 L1392 1430 1408 14,11

19K8 (30 1434 1426 1425 1425 1428 1433 1427 1407 1407 141000 14,07 14,22
1939 414 13800 1353 12497 1252 1153 1130 1133 1176 12604 §259 11.98 12.51
19490 I1.74 1209 10L.7% 1070 1041 1041 1114 1195 1245 1300 13139 1184 11.66
1994 (219 1239 1241 1311 1237 1307 1399 1423 (422 426 1423 (420 13.41
1992 1H08 1422 1445 16 1404 1439 1408 1424 1429 1426 (334 1429 14.23

1993 1439 1436 1439 1442 1431 1433 1430 1379 1398 1433 1436|4210 4.26
1994 415 1440 1436 1422 1391 1017 1427 1423 (433 1435 1446 1457 14.29
1995 465 1442 1427 1432 1423 1426 1425 14535 1489 1508 15350 1429 14.57
1996 BLI4 BHL7 B30 1422 1423 HLI8 1409 1400 1409 1417 1413 1420 14,18
1997 1385 1372 1327 (289 (315 13537 1376 1420 (400 1406 1413 1427 13.75
1998 [430 1463 1730 (601 1435 1442 1437 1426 )5 1403 1430 1413 14.69
1999 1409 1412 1418 . - -- -- i

Statistic Jan  Feb  Mar  Apr May_ Jun  Jul Aug Sep Oct  Nov  Dec P.OLR*

Mean 1393 1400 1423 1390 1354 1354 1368 1380 1391 1490 14,02 1393 13.89
Sland.Dev 079 075 142 1138 109 122 10% 094 077 057 071 0.80 (.81
Minimum  E1.74 12,09 1178 1070 1041 1041 FL14 1133 1176 1264 1239 11.84 11.66
Median 415 14,19 1427 1422 1418 1420 1419 1423 1415 1423 1404 1420 14.20
Maximum 1465 1492 1730 1601 1435 1442 1437 14.58 §4.89 1508 1550 14.57 14.69

*indieates period of records for station and excludes partiasl year results
**indicates partil year
--" indicates no data available or lurge gaps of missing data
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Lable FEs Monthiy and annual average headwaien stewe ai 3 SO, NGV

Muaouath Year
Year Jan__ Feb Mar Apr May  Jun Jul Aug Sep Okt Now e | Average
Tk [ oA 1550 15A0 15 20 1A 1 38 In A 1700 1734 16 A
TR0 T B O S o L W e T TS T I O T D T 1S O PV A S S T R I A S I IS T R A 1500
[ T TS B 0 S B Y6 O L BT O e A P B 1 ¥ R R 1 P - S T 4 S N TS B S LLin
1952 R I L O T R T BT O O TR T e L e T I O R I SO 1350
IR PABE b aq I8 1708 TRTT IR 1Y IR ko 1ot e 0 1o 1047
[hE fons To07  IRdn 16 M Ta A9 a8 1508 16025 161 1601 1555 1540 {8001
1445 (L IRT L T T A O Y 10 A UG U0 T I B S B [0 T e O S e T S R U B SO 1V I PO T B F N I 13,52
(BRI L I e T 0 0 T T 1 U T L 70 U S A O O W A B I-4.24
FURT LA TR0 1590 I8Gh 1500 1435 1304 13RS 10 14ud 1516 Heow I1.4]
PR T 10 1032 1600 1500 1330 15 *n 1560 I6d T35 1511 116w 1505
[LhgY PLZTOLARL IAA6 130X 135y 1hsp 0133 LTLED LETT7 I0es 1ad 1105 1257
19t T B L S Y NV N B ST 1 R A O I DO S B B R U E R e R N s
(R P8 1P an L2ad 1270 1268 103 LRET 1508 1607 Qe 16 s 1614 1417
| R [RA1 TET0 1358 1807 1408 1L43 1569 1571 163 164 [0 15y? Lh.nd
143 124 1625 T001 1A00 LAd LAY LY TR 400 L0 A 1423 fa?
[4hp P p L) hal b h2a 1393 LI 1AE7 15 3% 1600 1728 17060 1749 15.51
T4 PR dns TOddl 160l TAAY 1500 15670 1o 1744 17095 1784 (.68 662l
FLG P 56X IR6AT 155 a1t Ina0 13735 1520 15 1o 1502 L7 L2 |5 34
197 PRRY A JAA0 1290 TERET7 OBAAN (37T LGS0 1a 03 13500 150 InlA 14.22
A VA0 TTMG IR TR 1607 LI LR LLAL 1520 i ey 1627 th 23
1999 | 16008 ISRE 152 - - e - - e
Slutistic Jan  Feh Mar Apr Moy oo Jul o Aug Sep Ol Nov Dee PR
Mean E3.07 1509 g LEaw 1404 G0 B2 1 1198 1533 15 1918 14.08
St ey |88 .01 19K |41 | I C T R Y A I S R O N (V) h 1760 1.45
Minimum  TOSY LHLTT 10800 FE Y 10D 1ol T 1035 106a7 o0 1ot 11,27 1175
Medinm P06 15510 1350 30 J484 1430 1455 LLad 1a 19 1540 T340 1508 f+.02
M ifn2 (784 1638 1748 i607 1eal Pamd 1048 1744 170y 1R 1761 N

inelivistes period al revords tor station aind excluces pautial year resulls

sinchicies puriial year
Cindieates v data avadlable o Tarpe maps af messimne daty
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Table H4. Monthly and annual average luibwater stage at $-308 (ft, NGVD)

Month Year
Year Jan Feb Mar  Apr May Jun  Jul Auwg Sep  Oct Nov Dec | Average |
1981 -- - -- - - -- - - - 1135 1009 984 w
1982 085 1063 1075 1102 1076 1247 1436 1436 1438 1447 1446 FL32 i2.66
1983 AT 1503 1747 1539 1439 1443 (429 1436 (440 1445 435 422 14.76
1984 1433 14,3 42 14500 1639 1439 1441 1449 1442 1432 1435 1428 14,38
1985 1420 1407 1363 1326 1270 1099 1217 1279 1378 (448 1422 1403 13.45
1986 t4.12 1406 1426 1400 1333 13103 14105 1436 1430 1430 1432 1432 [4.05
1987 30 1407 1429 1435 1424 1427 1402 1385 1359 1397 1440 1431 14.15
1988 lh39 1437 1431 (428 1430 0432 1438 1438 1410 1412 1414 1412 14,27
1989 1417 13,84 1357 1300 1256 (157 1034 1139 1180 1243 1255 120t 12.52
1590 LET7 12012 1182 1073 1037 104 LIS 1198 1246 1303 1242 11.88 11.68
1931 1221 1242 1245 13,04 12539 1309 1398 1425 1423 1429 1424 1423 13.43
902 1407 1423 1418 1419 1415 1442 1419 1427 1435 1430 1436 14.32 14.25
1993 1443 1438 14,40 1446 1433 1435 1432 1381 1400 1433 1438 1422 14.2%
1994 LIL7 1442 (438 1423 (13593 48 1428 1427 1435 1440 1449 1461 14,31
1993 69 1445 1430 1434 (424 1428 1426 1461 1494 1323 1556 1432 t4.60
1996 (417 1420 1433 1425 1426 1421 1422 1404 1412 (420 1418 1123 14.2}
1997 L387 1375 1330 1292 1318 1360 (379 1423 1419 1409 1416 14,30 13.78
1994 L34 1466 1733 1605 1438 1445 1441 1429 14,18 1406 1433 1416 14.72
1699 ld.22 1415 14.21 - - -- -- - -- - i
Statistic Jan Feb Mar Apr May Jun  Jul  Aug Sep Oct  Nov  Dec  P.OLR*
Mean 1374 1384 1407 1377 1341 1351 13.75 1387 1398 1399 1394 1376 13.85
Stand.Dev 124 110 163 135 127 122 107 092 076 088 I8 124 0.35
Miimurm 9895 10,63 1075 10073 1037 1044 1018 1139 1180 1135 1009 984 11.68
Median (417 1420 1429 1423 4135 1421 1422 1427 1419 1429 1433 1423 14.21
Maximum 1469 1503 1747 16,05 (439 1445 1441 1461 1494 1523 15356 1461 14.76

*indicates period of records for stalion and excludes partial year results
*¥. indicates partial year
-« indicates no data avaitable or large gaps of missing daa
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Table H5 Monthly and aonosh averige hendwater slaee al 5-97 111, NGVD)

Fomdicates parnal vese

Tt s e data avarlableoor g gaps ar pissone dula

1

).

Alnih {:eiil'
__Yeur dan o Fel Aar Apr Ay Jan dul Aup Sep Ot Mo LTS Averagy
1150 Lt O T FINL SRR Y TR . S S 00 5 G A SO LT | 0518 B e Y| R [
1him SRl 2202A 0 2T AR 2020 DM DAY 1A 20an 2LaT 0 21800 206l R bt
[ AV T S DL 0 B T S B § SR AL A T S B oS AV I U S R I A VR IR 20 RAPR R
R EAS 2 0 S T R T S S O ] O I IO T Y U 1 SR NIV Y 7 I TR R T 0 R AL T EE SR 2104
I 0G0 2205 MEAL IS 1Y aW s gl MU riar oM T M aT Mgt g
[t A R 1 IATREF TS U D U 4 e 3 v Sl I v AL SRS A A BUE) AN WL 2160
DU AN R0 I 4 R 0 S S O SRR T B ) X 0 TRREE S T I S N [ - W il 0 ¥ EG
1845 RERIR: JERD LR TLAR ZLAS MIAT 200 M1y gk kG 2135
(RS Rt St D045 20000 202D 20 M 2P Miss 210 d 2LRH 26k 2182
R 22006 Prsy Isud o R4 20008 1850 Jwan M7 170 RN
[t 007 IHGU MR LA 2003 LAY IR 1029 20660 sl 21280 200 20053
sy 2125 21D 206D MESU 0 2T O) Y An 21y IE6 20037 2210 X2t 1.5
190k DXRTMben 21 A2 NRAS RO 1737 1T 708 001 MR DY 2eh RISt
1996 [ 2243 2043 1560 - b
Stalistic Jan  ¥ebh  Mar o Ape Moy Jan Jul o Awg Sep Ot Nav Do POLIRE
S 2003 ZLSE TR OGOV e COwd 2107 2082 2007 00 2R A4 2103
Stand Doy (y.4H) [ S 114 181 .22 003 DHD 050 sl (.4 .44 0.51
Mininum IR0 2A1 IRAD Ta3s 17T 100 1 [RAE [MAR S 20760 170 RIS
Madian 22000 2008 218 20T MY D12 2132 21000 2008 PL0a 0 T EE T 6N 2114
Muxiimuim 2208 P2l XN DI 2235 217N 100 XL K 2214 22n] 0 2272 2160
Table HO. Menthly and unneal averiee tailwaler stage at §-97 ([ NGVD)
Muonih Yuoeur
Yeur .m'.'"" Feb  Mar  Apr May .lun’ Jul Avg Sep [§I%] Nov e Average
[REAY b 7.4 fHG KW LBad o8 wNg o 8n R ®.o LA
L4987 Al W23 LK RO 507 ®B04 BT S0 s Ry CRVR §8.12 .34
[BhE w7 R LIS T3 700 700 B6 HHL R0 w) AT 8.0 LR
JURY R NI #0160 13 T uy D S TS R W 19 N 70 ST A0 B 5 %13 812
[200 a.01 w05 Ty L A TS B 0 ) S O T L i ¢ Wl 202 .15
149491 S22 825 w016 H9h K6 Mad 8§45 R47 0 H1M weT Mo w1 3R
R K08 RV AN KA T M T AN Udh RRT O RdT W LS Ry
1944 O.ll LR s H.ome 5 R0 w24 R4AT W20 smi: dny nolh 812 .45
1991 IR T TR ALY .0 A S T I I O T 1 S I | K749 0400 870 LD
19454 A27 0 W15 K2 MO H®01 O™ U0 RS T {9 T e R TR N (L I HOK H.58
(I ST 806 H6T R Ry ) HAY WA B 8aw w21 Bl #.19
|47 K H.A6 4 w42 W14 A W LI I B 07 H.A w23 H.33
[ b gt WAA T FAS =] M3 Hoba B0 w7 wTH & 1} K30
Ltwew RO RO TR o
Statinfic - Fan Feh Mar Ape Muay  Jun Jul Aug Sep Ocl . Now e IR
Muein B2 RO AN 817 807 842 850 571w [CREEE A () H.AR h R 3k
Skl Iy 13t oAb 027 .25 0w 081 nEg g4y 039 ns ()34 n.n .14
Minmm R0l 507 77 SR T RS T RR RN KA KN RN SR LR
Muedinm LSV L i S0 RO HT K BAD Ha aaw 80 R H.A7
NMaximum 0.1 R A 14 h‘.it'»_“ ¥ TS AT ¥ ORI N T S S i ___IM}HJ”(‘,') DRI W w7
#onlicates puerond of record < for station o excludes ]urli;,[ Year resitis




Table H7. Monthly and annual average headwater stage at 5-48 (ft, NGVD)

Month Year
Yaar Jan  Feb Mar  Apr May Jun Jul Aug Sep Qct  Nov  Dec | Average |
1594 - a . - 853 92.39 BA0 BBY 926 B79 903 876 -
1995 832 B21 B37 813 B811 811 B11 970 834 1052 316 811 8.60
1856 810 808 BBt 242 B31 874 851 B32 824 BE8 824 814 8.36
1997 816 812 810 836 B.149 848 B89 8902 B7Y HiI7 B15 833 8.39
1998 859 917 BG63 808 BO5 813 B814 BAES B77 825 883 810 8.44
1999 8.11 B8.10 B.01 -- -- -- -- . . - - - o
Statistic _Jan Feb Mar Apr May Jun Jul Aug Sep Oet Naoav Dec P.O.R"
Mean 829 B840 843 825 B824 857 B49 BABY 687 BBG 048 829 8.45
Stand.Dev 022 052 025 0.17 019 053 036 052 045 086 042 028 0.1
Minimum 810 808 810 808 B05 811 811 832 8B24 817 815 810 8.36
Madian B.24 816 849 855 H19 848 851 B8B83 B7/7 858 024 814 8.42
Maximum 858 917 863 842 853 939 889 8970 934 1052 903 878 8.60
* indicates period of records for station and excludes partial year rasults
**: indicates partial year
--'r indicates no data avaitable or large gaps of missing data
Table H&. Monthly and annual average headwater stage at 5-135 (ft. NGVI))
Month Year
Year Jan  Feb Mar Apr May fun  Jul Auwp Sep Oct  Nov  Dec | Average |
1979 - 1387 13.84 13601 [379 1364 1371 1358 1367 1392 1578 1359 *
1980} 13,80 1383 1382 1386 1384 1360 L3.68 1375 1385 (383 1388 1382 13,80
1981 1353 1330 12,93 1200 1091 1043 937 1021 1166 1178 1148 (110 11.56
1582 10.80 1078 10597 1112 1086 12,50 13,78 1379 1383 1376 1383 1373 12.4%
1983 1381 1370 1378 1382 1366 1373 L1385 1369 1361 (355 1374 137 13,72
15984 T3ED 1375 1370 1347 1366 1381 1379 1366 [3.65 (375 1370 L1324 1372
1985 12.86 13.69 13.67 1323 1270 1200 12.2] 1280 1349 1344 1340 1358 13.17
1986 1373 1369 1356 1374 1320 1312 14.09 1433 (373 [343 1362 1376 13.67
1987 1370 1375 1368 1361 1373 1344 (3.78 13.70 1359 1364 {368 1374 13.67
1988 13,81 1374 13.64 1354 1365 1367 1370 1368 1364 (351 1374 1376 13.67
1989 13.47 (365 1352 1300 1255 1L.64 1134 1137 1180 1265 1237 1229 12.49
14950 12.33 1236 1204 1128 1079 1065 LLE3 1186 1237 1290 1280 [2.45 11.9]
1991 1248 1244 1253 12,70 1254 1305 1386 §4.23 1422 1426 1423 1420 13.40
19492 1407 1338 1351 1351 1348 1363 1348 1336 1347 1343 1354 1355 13,55
1993 1349 1355 1346 1349 13.37 13532 1350 1366 1350 (343 1365 1374 13.53
1594 13,74 1359 1364 1364 1350 1366 1360 1368 1375 1363 13350 1368 13.64
1595 1361 1362 13.62 1357 1361 1358 1356 1346 (360 1363 1364 1363 13.59
1596 13.65 1343 1354 1303 13.63 1362 1339 13359 1357 1361 1352 1357 13.57
19497 13.62 1343 1325 12,92 1307 1350 1353 1351 1357 1360 13062 1359 13.44
1998 13.60 1352 1356 1354 1356 13.56 1349 1353 {339 (350 1370 1368 13.55
1559 13,69 1349 1360  -- - -- -- - -- -- -- - *
Statistic  Jan  Feb  Mar  Apr May Jun  Jul Aopg Sep  Oct  Nov Dec ILO.R*
Meun 1342 1336 1332 1317 13001 [3.02 13.14 1327 1340 1346 1358 1345 13.27
Stand.Dev 077 0730 071 O3 LOL O LD3 120 100 066 052 078 071 0.66
Minimum  TLEO O LOTE 1087 1112 1079 1043 937 1021 1166 1178 1148 t1.10 11.56
Median 13,65 1360 1357 1353 1352 1354 1358 13.62 1360 1357 13.04 13.68 13.55
Maximum  [14.07 1387 1384 1386 1384 [38] 1409 (433 1422 1426 1578 1420 13,80

0]-



Muonih Yuiur
Year Jan O Feb  Mar Apr May i Jub Aug Sep Oel o Noy e | Averago
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IRthY L e S T L B T L 1 O 0 0 I 2 B S A% A O S O U N W B 173
Rkt L L L I O L O B I SR T 10 B L S SV~ I R I IR IR Y 1A EY
RHE O B L I T U P B 70 0 I vt S T o B OO R Y CUC T S RO 18 Inads
R Ptrd T Iody 36 0 1350 T5.8 15HRD 16 % Qo] 1602 1550 1539 1500
JHIR A (R I P2 0 S FO BT S AV R LIPS S0 T S 30 B b S O T R T Y £ S PO T PO O P 13,30
IDEI PLAG 1408 LIy 13098 1322 1A b0 LAY 151G 103 1500 1471 1128
INLE P05 1948 Taal 1568 L1303 LET 1400 14K Tanl 1889 15015 6600 I4.51
(PRT POy 16200 IS 1597 Ta bl 1532 1527 1572 1600 [548  |a 14 1467 15.061
(R PEIECIRRT 14585 1503 120> 106y 1A% TL36 1LEl 176y I0el jris 1254
1924) Plhan P20 120 1r gy 1085 1070 TLis 1hw 1 (2480 128y 1247 1146
e P2ART2AE I sl 12700 12068 1TV LY YRS a0 1603 1o e 10 14.16
[tz [5 81 bhns 1539 (506 Llan JL4 1560 1571 o 160 1582 1534 15.50
P P22 Tol% 160 1500 (1500 LEAT LAY 13RO LL02 143% Liar 1w 14.04
Paud L Y Y O I 5« TCTNN 2 SO SN O IO 2 AN A O O TSR 1 Y S U % S B o R O I 1 A BN 15.39
Faa PO CTGAL 1032 1993 Psad 1525 15359 1642 1730 12 sE 1774 635 6130
[L06 A2 1aes Iy e D571 1518 1548 1372 15380 D04 1500 11hes 11723 15041
N PRAD TR AZG T2ag [R e 1A LR BAT TR 1R e dag2 14.20
RO DAy FARS IS5 4700 dnid 1490 1442 11RO 1519 Iaad 1622 e 1620
1944 In05 158y 1523 e
Statistic June  Feb Mar Ape Muav  Jun Jul Aug Sep Oet Nov Dee IOR®
Muun 505 1508 149% 1Lias 1304 1386 1401 1A 1407 1833 1528 (505 iy
Stand. ey VI B (¢ I D) P 870 16 16y 1.6 1ol I o4 I & (B 1.44
Minirnimn PO 1002 T8 T 100y 10 T2 TR Lred sy a5 10,22 I
Mudiam [ ds DA50 1545 1920 LERE 440 T455 (386 Ia b 1538 1517 1563 A2
Maximune 1748 178D 1828 1744 1o 1508 1e 8D 1642 1734 1760 IR R 1532
Table HT0, Monthly and wmoal averase headwater stige i $-80 (11, NGV
N AMonth Year
Yenr Jan_ Febh  Mac  Apr May  Jun Jdul Ang Nep et Now Pee | Average
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Minmmum Pty 170 TLRZ S HRTY 1040 T0E0 TL200 [N BLRG 12700 1204 11U I
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Frindivates period o records for sLiion and excludes prntisl v resi )t

Cromdiates paciial vear

-indivates wosdaty available o Tree rans ol nussing data




